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Appropriations.  Letter  from  the  Secretary  of  War  relative 
to  insufficiency  of,  for  rent,  &c,  of  Paymaster  General's 
Office 

Appropriation.  Letter  from  the  Secretary  of  the  Interior 
asking  an,  for  payment  of  losses  sustained  by  soldiers 
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and  freedmen 
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relative  to  an,  to  pay  awards  under  the  Hudson's  Bay 
and  Puget  Sound  Agricultural  Company's  treaty  with  her 
Britannic  Majesty 

Appropriation.  Letter  from  the  Secretary  of  War  relative 
to  the  large  demands  upon  the,  for  pay  to  discharged 
soldiers  for  clothing  not  drawn 

Appropriations.  Letter  from  the  Secretary  of  the  Interior 
transmitting  estimates  of,  for  survey  of  lands  within  the 
limits  of  the  Union  Pacific  Railroad  grant 

Appropriated.  Letter  from  the  Secretary  of  War  transmit- 
ting statement  of  amount  of  money,  up  to  present  time 
for  fortifications,  &c 

Appropriation.  Letter  from  the  Secretary  of  War  asking  an, 
to  satisfy  a  judgment  obtained  against  Grenville  M.  Dodge. 

Appropriation.  Letter  from  the  Secretary  of  the  Treasury 
transmitting  communication  from  Superintendent  of  the 
United  States  Coast  Survey  asking  an,  to  survey  Alaska 
and  the  Aleutian  Islands 

Appropriation.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  an,  for  the  purpose  of  ventilating  a  portion  of 
the  Treasury  building 

Appropriation.  Letter  from  the  Secretary  of  the  Treasury 
transmitting  estimate  of,  for  expenses  of  surveyor  gen- 
eral's office,  Wyoming  Territory * 

Appropriation.  Letter  from  the  Secretary  of  the  Interior 
asking  an,  of  $250,000  for  purchase  of  subsistence  for  the 
Arapaho,  Cheyenne,  and  other  tribes  of  Indians 

Appropriation.  Letter  from  the  Secretary  of  the  Interior 
transmitting  estimate  of,  to  prosecute  the  exploration  of 
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Appropriation.  Letter  from  the  Secretary  of  the  Interior 
relative  to  an,  to  carry  ou  the  work  of  instructing  Indi- 
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Appropriation.  Letter  from  the  Secretary  of  the  Interior 
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Appropriation.  Letter  from  the  Acting  Secretary  of  the 
Treasury  asking  an,  for  marine  hospital  service  for  next 
fiscal  year 

Appropriation.  Letter  from  the  Secretary  of  the  Interior 
recommending  an,  for  the  ninth  census 

Appropriation.  Letter  from  the  Secretary  of  the  Interior 
asking  an,  for  removal  of  the  Kaw  Indians  from  Kansas 
to  the  Indian  Territory 

Appropriation.  Letter  from  the  Secretary  of  the  Interior 
recommending  an,  of  $100,000  to  pay  certain  Indian  depre- 
dation claims 

Aqueduct,  Washington.  Letter  from  the  Secretary  of  the 
Treasury  transmitting  statement  of  amount  appropriated 
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Armendaris,  Pedro.  Letter  from  the  Secretary  of  the  Treas- 
ury relative  to  the  claim  of , 

Armorv.  Letter  from  the  Secretary  of  War  relative  to  ex- 
pen&tures  of  the,  at  Springfield 
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.  fiscal  year , 

Army.  Letter  from  the  Secretary  of  War  relative  to  black- 
smiths, &c,  in  the , 

Army.  Letter  from  the  Secretary  of  War  relative  to  black- 
smiths, & c,  in  the 

Anny.  Letter  from  the  Secretary  of  War  relative  to  ex- 
penses of  headquarters,  &c,  of  the 

Anny.  Letter  from  the  Secretary  of  War  relative  to  ex- 
penses of  headquarters,  &c,  of  the 

Army.  Letter  from  the  Secretary  of  War  relative  to  de- 
mands upon,  appropriation  for  pay  to  discharged  soldiers 
for  clothing  not  drawn 

Army.  Letter  from  the  Secretary  of  War  answering  the 
House  relative  to  officers  of  the,  on  duty  in  the  southern 
States  drawing  salaries  from  both  the  State  treasuries 
and  United  States  treasury 

Army.  Letter  from  the  Secretary  of  War  transmitting 
memorial  of  the  soldiers  of  the  regular 

Arsenals.  Letter  from  the  Secretary  of  War  relative  to  the 
sale  of  surplus  military 

Arsenals.  Letter  from  the  Secretary  of  War  transmitting 
statement  of  copper  and  other  metals  in  the  various 

Artillery  school.  Letter  from  the  Secretary  of  War  trans- 
mitting certain  papers  relating  to  the  site  of  the,  at 
Fortress  Monroe 

Attorney  General.  Letter  from  the,  relative  to  clerks  in 
his  office 

B. 

Balances  unexpended.  Letter  from  the  Secretary  of  the 
Treasury  transmitting  statement  of „ 

Balances  unexpended.  Letter  from  the  Secretary  of  the 
Treasury  relating  to 

Banking  associations.  Letter  from  the  Secretary  of  the 
Treasury  transmitting  report  of  the  Comptroller  of  the 
Curreucy  relative  to  national 

Banking  capital  in  the  several  States.  Letter  from  the 
Secretary  of  the  Treasury  transmitting  statement  of 

Bank-note  companies.  Letter  from  the  Secretary  of  the 
Treasury  relative  to  the  amount  of  money  paid  to 

Banks,  national.  Letter  from  the  Secretary  of  the  Treas- 
ury transmitting  report  of  the  Comptroller  of  the  Cur- 
rency relative  to 

Barnard,  Professor  H.  Keport  of,  on  schools  in  the  District 
of  Columbia 

Battery,  sale  of  the,  in  New  York,  for  custom-house  stores. 
Letter  from  the  Secretary  of  the  Treasurv  relative  to... 

Belger,  James.  Letter  from  the  Secretary  oi*  WTar  transmit- 
ting a  copy  of  the  opinion  of  the  Attorney  General  rela- 
tive to  case  of 

Beneficial  Society  of  the  Laboring  Sons  of  Cumberland. 
Letter  from  the  Secretary  of.  War  relative  to  lands  de- 
sired by 

Blacksmiths  and  artificers  in  the  army.  Letter  from  the 
Secretary  of  War  relative  to  pay  of 
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Blacksmiths  and  artificers  in  the  Army.  Letter  from  the 
Secretary  of  War  relative  to  the  pay  of 

Bonds.  Letter  from  the  Secretary  of  the  Treasury  relative 
to  purchase  of,  for  the  sinking  fund 

Bonds.  Letter  from  the  Secretary  of  the  Treasury  relative 
to  the  interest  due  upon  the,  issued  to  the  Pacific  Railroad 
Company 

Bounty.  Letter  from  the  Secretary  of  the  Treasury  rela- 
tive to,  for  soldiers  of  the  regular  Army 

Bounty.  Letter  from  the  Secretary  of  War  relative  to  col- 
lection and  payment  of,  to  colored  soldiers 

Bounty.  Letter  from  the  Secretary  of  War  relative  to  the 
decision  of  the  Supreme  Court  relating  to 

Brady,  John  R.  Message  of  the  President  transmitting  pa- 
pers relative  to  the  claim  of 

Breakwater  at  Hyannis,  Massachusetts.  Letter  from  the 
Secretary  of  War  transmitting  report  upon  condition  of. 

Bridge.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting account  of  S.  Seymour  of  expenses  in  making 
survey  for  a,  across  the  Potomac 

Bridge.  Letter  from  the  Secretary  of  War  transmitting 
report  of  the  Chief  of  Engineers  upon  the  Rock  Island 

Buildings.  Letter  from  the  Secretary  of  War  relative  to 
new  War  Department 

Bureau  of  Freedmen  and  Abandoned  Lands.  Letter  from  the 
Superintendent  of,  relative  to  amount  expended,  in  the 
execution  of  his  office 

C. 

California.  Letter  from  the  Secretary  of  the  Interior  rela- 
tive to  an  Indian  reservation  in  San  Diego  County 

Canal,  the  Darien  ship.  Message  from  the  President  rela- 
tive to  appropriations  for 

Canal,  the  Louisville  and  Portland.  Letter  from  the  Secre- 
tary of  War  relative  to 
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ury communicates  relative  to 

Cavazos,  Maria  Josefa.  Letter  from  the  Secretary  of  War 
relative  to  claim  of 

Census.  Letter  from  the  Acting  Secretary  of  the  Interior 
recommending  an  appropriation  for  the  ninth 

Census.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting a  draught  of  bill  amendatory  of  the  act  to  take 
the  seventh 

Chilton,  John,  heirs  of.  Letter  from  the  Secretary  of  the 
Treasury  relative  to  claim  of 

China  and  Japan  "  indemnity  funds."  Letter  from  the  Sec- 
retary of  State  relative  to  the 

China.  Letter  from  the  Secretary  of  the  Treasury  relative 
to  the  value  of  the  tael  of 

Claim.  Letter  from  the  Secretary  of  War  relative  to  the,  of 
William  A.  Howard,  for  pay  as  colonel,  &c 

Claim.  Letter  from  the  Secretary  of  War  relative  to  the, 
of  the  fourth  congressional  district  of  Missouri 

Claim.  Letter  from  the  Secretary  of  War  relative  to  the, 
of  Commodore  Thomas  Ap  C.  Jones 

Claim.  Letter  from  the  Secretary  of  the  Treasury  relative 
to  the,  of  Pedro  Armendaris 

Claim.  Letter  from  the  Secretary  of  the  Interior  relative 
to  the,  of  the  Delaware  Indians 

Claim.  Letter  from  the  Secretary  of  the  Interior  relative 
to  the,  of  the  Kansas  Indiaus 

Claims.  Message  of  the  President  relative  to  the,  of  Ameri- 
can citizens  against  Spain 

Claims.  Letter  from  the  Secretary  of  the  Interior  relative 
to  the  payment  of  certain,  for  Indian  service,  allowed....! 
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Claims.  Letter  from  the  Secretary  of  the  Interior  relative 
to  the,  of  the  Pottawatomie  Indians 

Claims.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting copy  of  report  on  the  Kio  Hondo,  of  Louisiana.. 

Claims.  Message  from  the  President  relative  to  the,  of 
American  citizens  against  Venezuela 

Claim.  Letter  from  tue  Secretary  of  War  relative  to  the, 
of  Maria  Josefa  Cavazos 

Claim.  Letter  from  the  Secretary  of  the  Interior  relative 
to  the,  of  A.  P.  Ho  tali  n  g 

Claim.  Letter  from  the  Secretary  of  the  Treasury  relative 
to  the,  of  the  heirs  of  John  Chilton,  deceased 

Claim.  Message  from  the  President  relative  to  the,  of  John 
R.  Brady 

Claims.  Letter  from  the  Secretary  of  War  relative  to  the, 
of  Thomas  W.  Fry,  jr 

Claim.  Letter  from  tlie  Secretary  of  the  Navy  relative  to 
the,  of  Black  Beaver,  a  Delaware  Indian 

Claim.  Letter  from  the  Secretary  of  War  relative  to  the, 
of  Dr.  Alexander  Dunbar 

Clerks  in  State  Department.  Letter  from  the  Secretary  of 
State  transmitting  statement  of  number,  compensation, 
&c,  of  the 

Clerks  in  office  of  Attorney  General.  Letter  from  the  At- 
torney General  relative  to 

Clerks  in  the  Post  Office  Department.  Letter  from  the 
Postmaster  General  transmitting  stateineut  of  number  of, 
tor  year  1869 

Clerks  in  the  Treasury  Department.  Letter  from  the  Sec- 
retary of  the  Treasury  transmitting  statement  of  number 
of,  «&c 

Clerks  in  Navy  Department.  Letter  from  the  Secretary  of 
the  Navy  transmitting  statement  of  number  of,  &c 

Clerks  in  the  Ordnance  Department.  Letter  from  the  Sec- 
retary of  War  relative  to  necessity  of  additional 

Coast  defenses.  Letter  from  the  Secretary  of  War  relative 
to  a  system  of 

Coast  Survey.  Report  of  the  Superintendent  of  the  United 
States 

Coast  Survey.  Report  of  the  Superintendent  of  the  United 
States  

Collectors  of  internal  revenue.  Letter  from  the  Secretary 
of  the  Treasury  transmitting  statement  of  balances  due 
from 

Colonization.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  the,  of  persons  of  African  descent 

Colonization  agent.  Letter  from  the  Secretary  of  the  Treas- 
ury relative  to  the  accounts  of  the 

Commerce.  Letter  from  the  Secretary  of  the  Treasury  rel- 
ative to  indemnity  for  aggressions  upon  our 

Commerce.  Letter  from  tue  Secretary  of  the  Treasury  rel- 
ative to  the  foreign,  of  the  Uuited  States,  and  decadence 
of  American  shipping 

Conference,  international  monetary,  at  Paris.  Message  of 
the  President  transmitting  report  of  the  delegate  to  the. 

Connecticut.  Letter  from  the  Secretary  of  War  in  answer 
to  resolution  of  House  of  December  21, 1869,  with  report 
of  Chief  of  Engineers  on  the  harbor  of  New  Haven 

Constitution.  Message  of  the  President  transmitting  the 
action  of  Alabama  on  the  fifteenth  amendment  of  the 

Constitution.  Message  of  the  President  transmitting  list 
of  the  States  ratifying  the  fifteenth  amendment  of  the  . . . 

Contingent  expenses  of  the  Treasury  Department.  Letter 
from  the  Secretary  of  the  Treasury  transmitting  state- 
ment of,  for  year  1869 
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Contingent  expenses  of  the  State  Department.  Letter 
from  the  Secietary  of  State  transmitting  statement  of 

the,  for  year  1869 

Contingent  expenses  of  the  War  Department.  Letter  from 
the  Secretary  of  War  transmitting  statement  of  the 

Contracts.  Letter  from  the  Secretary  of  the  Interior  rela- 
tive to,  with  Dempsey  and  OToole 

Contracts.  Letter  from  the  Secretary  of  the  Navy  relative 
to,  with  Mr.  Abecassis 

Convention,  postal,  with  France.  Letter  from  the  Post- 
master General  in  answer  to  a  resolution  of  inquiry  rela- 
tive to 

Cooper,  Surgeon  George  E.  Letter  from  the  Secretary  of 
War  relative  to  presentation  of  a  watch  and  chain  to,  by 
the  government  of  France 

Copper,  and  other  metals  in  various  arsenals.  Letter  from 
the  Secretary  of  War  relative  to  quantity  of 

Copyright  of  the  revenue  coupon  book.  Letter  from  the 
Commissioner  of  Internal  Revenue  relative  to 

Coupon  book.    Letter  from  the  Secretary  of  the  Treasury 

'    relative  to  copyright  of  the 

Court.    Decision  of  the  Supreme,  relative  to  bounties 

Cuba.    Message  of  the  President,  relative  to 

Cuba.    Message  of  the  President  of  same  import 

Cuba.  Message  of  the  President  relative  to  the  murder  of 
American  citizens  in 

Currency.    Annual  report  of  the  Comptroller  of  the 

Papers  accompanying  the  above. 

Statement  showing  the  number  of  banks,  amount  of  cap- 
ital, amount  of  bonds  deposited,  and  circulation,  in  each 

State  and  Territory,  ou  the  30th  of  September,  1869 

Statement  showing  the  national  banks  in  liquidation, 
their  capital,  bonds  deposited  to  secure  circulation, 
circulation  delivered,  circulation  surrendered  and  de- 
stroyed, and  circulation  outstanding  October  1,  1869... 
Statement  showing  the  national  banks,  in  voluntary 
liquidation,  that  have  deposited  lawful  money  with  the 
Treasurer  of  the  United  States  to  redeem  their  circula- 
tion, withdrawn  their  bonds,  and  are  closed  under  the 
provisions  of  section  42  of  the  act:  their  capital,  circu- 
lation issued,  circulation  surrendered,  circulation  re- 
deemed by  the  Treasurer  of  the  United  States,  and 
circulation  outstanding  on  the  1st  day  of  October,  1869.. 
Statement  showing  the  national  banks  in  the  hands  of 
receivers,  their  capital,  amount  of  United  States  bonds 
and  lawful  money  deposited  to  secure  circulation, 
amount  of  circulation  delivered,  the  amount  of  circula- 
tion redeemed  at  tjie  treasury  of  the  United  States,  and 
the  amount  outstanding  on  the  1st  day  of  October,  1869. 
Table  of  the  state  of  fche  lawful  money  reserve  (required 
by  sections  31  and  32  of  the  national  currency  act)  of 
the  national  banking  associations  of  the  United  States, 
as  shown  by  their  reports  of  the  4th  of  January,  1869. .. 
Expenditures  of  the  office  of  Comptroller  of  the  Currency 

for  the  fiscal  year  ending  June  30,  1869 

Names  and  compensation  of  officers  and  clerks  in  the 

office  of  Comptroller  of  the  Currency 

Customs.  Letter  from  the  Secretary  of  the  Treasury  trans- 
mitting draught  of  a  bill  to  remedy  embarrassments  in 

collection  of 

Customs.    Letter  from  the  Secretary  of  the  Treasury  rela- 
tive to  the  customs  cartage  system  of  the  port  of  New* 
York 
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Custom-houses.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  repairs  of  certain,  in  the  South 

Custom-house.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  purchase  of  additional  land  for  the,  at  Castine, 
Maine 

Custom-house.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  the,  at  Wiscasset,  Maine 


D. 

Dakota.  Letter  from  the  Secretary  of  War  relative  to 
Fort  Dakota,  in  the  Territory  of 

Darien.  Letter  from  the  Secretary  of  the  Navy  relative  to 
the  report  of  Rear- Admiral  Davis,  on  interoceauic  com- 
munication at  the  Isthmus  of 

Davis,  Jefferson.  Letter  from  the  Secretary  of  the  Treas- 
ury relative  to  the  payment  of  the  bounty  for  capture  of. 

Davis,  Jetterson.  Letter  from  the  Secretary  of  War  of  same 
import 

Debt,  public.  Letter  from  the  Secretary  of  the  Treasury  in 
answer  to  a  resolution  of  the  House  of  July  6,  1870,  rela- 
tive to  the  amount  of  the,  at  the  end  of  each  fiscal  year.. 

Defeuse,  sites  for  national  works  of.  Letter  from  the  Sec- 
retary of  War,  with  form  of  bill  relative  to 

Delaware.  Letter  from  the  Secretary  of  Wrar  transmitting 
report  of  surveys  of  the  harbor  of  Christiana  River,  at 
Wilmington,  in  the  State  of 

Dempsey  <fc  O'Toole,  contract  with.  Letter  from  the  Sec- 
retary of  the  Interior  relative  to 

District  of  Columbia,  expenditures  in  the.  Letter  from  the 
Secretary  of  the  Treasury  transmitting  statement  of, 
from  the  establishment  of  the  Government  to  December 
31,1869 

District  of  Columbia.  Report  of  Professor  H.  Barnard  on 
schools  in  the 

Dodge,  Gren  ville  M.,  et  al.  Letter  from  the  Secretary  of  War 
asking  an  appropriation  to  satisfy  a  judgment  against 

Dodge,  Grenville  M.,  et  al.  Letter  from  the  Secretary  of 
War  on  same  subject 

Drop  beer  and  slops,  distillation  of.  Letter  from  the  Com- 
missioner of  Internal  Revenue  relative  to 

Dunbar,  Dr.  Alexander.  Letter  from  the  Secretary  of  War 
relative  to  claim  of ." 

E. 

Education,  Bureau  of.  Letter  from  the  Secretary  of  the 
Interior  asking  an  appropriation  to  pay  rent  of  building 
for  use  of 

Election,  expenses  of  the,  in  Texas.  Letter  from  the  Sec- 
retary of  War  relative  to  an  appropriation  for 

Election.  Letter  from  the  Secretary  of  War  transmitting 
copies  of  the  returns  of,  in  second  congressional  district 
ol  Texas 

Employes  in  uavy  yards.    Letter  of  the  Secretary  of  the 
Navy  transmitting  statement  of  the  number  of 

Exhibition,  International,  of  London.  Letter  from  the 
Secretary  of  State  relative  to  the 

Exploration  of  the  Colorado  River.  Letter  of  the  Secretary 
of  War  relati  ve  to  the 

Exploration  of  the  Colorado  River.  Letter  of  the  Secre- 
tary of  the  Interior  on  same  subject 

Estimates  of  appropriations  required  for  the  service  of  the 
fiscal  year  ending  June  34),  1871.  Letter  from  the  Sec- 
retary of  the  Treasury  transmitting 
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Papers  accompanying  the  above. 

Estimates  of  deficiencies  required  to  complete  the  service 

of  the  fiscal  vear  ending  June  30,  1870 

Estimates  for  1870-71 


LEGISLATIVE. 

Compensation  and  mileage  of  Senators 

Compensation  and  mileage  of  officers,  clerks,  &c,  in  the 
service  of  the  Senate 

Contingent  expanses  of  the  Senate 

Compensation  and*  mileage  of  members  and  delegates  of 
House  of  Repreutatives 

Compensation  and    mileage  of  officers,  clerks,  &c,  of 
House  of  Representatives 

Contingent  expenses  of  the  House  of  Representatives  .. . 

Compensation  of  Congressional  Printer,  clerks,  &c 

Compensation  of  Librarian  of  Congress,  assistants,  &c.,. 

Contingent  expenses  of  Library,  purchase  of  books,  &c. 

Compensation  of  Superintendent  and  assistants  in  Bo- 
tanic Garden,  and  improvement  of  garden 

Salaries  of  Court  of  Claims 

Contingent  expenses  of  Court  of  Claims 


EXECUTIVE. 

Compensation  of  the  President  of  the  United  States 

Compensation  of  the  Vice-President  of  the  United  States. 
Compensation  of  the  private  secretary,  &c,  of  the  Presi- 
dent  

Contingent  expeuses  of  the  executive  office 

DEPARTMENT  OF  STATE. 


Salaries  in  the  office  of  Secretary  of  State.... 

Publishing  laws 

Contingent  expenses  of  Department  of  State 
Diplomatic  salaries 


TREASURY  DEPARTMENT— SALARIES,   ETC. 


Office  of  Secretary  of  the  Treasury 

First  Comptroller 

Second  Comptroller 

Commissioner  of  Customs 

First  Auditor ; 

Second  Auditor 

Third  Auditor 

Fourth  Auditor 

Fifth  Auditor 

Auditor  Post  Office  Department 

Treasurer  of  the  United  States 

Register  of  the  Treasury 

Solicitor  of  the  Treasury 

Comptroller  of  the  Currency 

Commissioner  of  Internal  Revenue 

Light-house  Board 

Miscellaneous 


INDEPENDENT  TREASURY. 


Office  of  Depositary  at  Baltimore 

Assistant  Treasurer  at  Boston 

Assistant  Treasurer  at  Charleston,  South  Caro- 
lina  , 
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Office  of  Depositary  at  Chicago 

Depositary  at  Cincinnati 

Depositary  at  Louisville 

Assistant  Treasurer  at  New  Orleans 

Assistant  Treasurer  at  New  York 

Depositary  at  Olympia,  Washington  Territory 

Assistant  Treasurer  at  Philadelphia 

Depositary  at  Pittshurg 

Assistant  Treasurer  at  St.  Louis 

Assistant  Treasurer  at  San  Francisco 

Depositary  at  Santa  Fe* „ 

Miscellaneous. 

Mint  and  branches  and  assay  office 

Mint  at  Philadelphia 

Branch  mint  at  Carson  City,  Nevada 

Charlotte,  North  Carolina 

Denver 

New  Orleans 

San  Francisco 

United  States  assay  office  at  New  York 

Territorial  government* — Arizona 

Colorado  

Dakota 

Idaho 

Montana. 

New  Mexico 

Utah 

Washington 

Wyoming 

Internal  revenue,  expense  of  assessing,  collecting,  &c . . 

Inspectors  of  steam  vessels 

Life-saving  stations 

Revenue-cutter  service 

Loans  and  currency 

DEPARTMENT  OF  TI1E  INTERIOR—  SALARIES,  ETC. 

In  the  office  of  the  Secretary  of  the  Interior 

Conmaissioner  of  the  General  Land  Office 

Indian  Office 

Pension  Office 

Patent  Office 

Bureau  of  Education . . . ; 

Public  Lands. 

Office  of  surveyor  general  of  Louisiana 

Florida 

Minnesota 

Dakota 

Kansas 

Colorado 

New  Mexico 

Arizona 

Idaho  

Nevada 

Oregon 

Washington 

Nebraska  and  Iowa 

Montana 

Utah 
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Papers,  £c. — Continued. 
Collecting  revenue  for  pnblic  lands 

Miscellaneous, 

• 

Metropolitan  police 

Jail  in  District  of  Columbia 

Government  Hospital  for  Insane 

Columbia  Hospital  for  Women 

Columbia  Institution  for  Deaf  and  Dumb  

Smithsonian  Institution  

WAR  DEPARTMENT — SALARIES,  ETC. 

In  office  of  Secretary  of  War 

Adjutant  General 

Inspector  of  Military  Academy 

Bureau  of  Military  Justice 

Signal  Office 

Quartermaster  General 

Commissary  General 

Surgeon  General 

Pavmaster  General 

Chief  Engineer 

Chief  of  Ordnance 

Salaries  and  contingent  expenses  of  the  Northwest  Execu- 
tive Building 

Salaries  and  contingent  expenses  of  the  building  corner 

Seventeenth  and  F  streets 

Salaries  and  contingent  expenses  of  the  building  corner 

Fifteenth  and  F  streets 

Public  Buildings  and  Grounds 

NAVY  DEPARTMENT—  SALARIES,  ETC. 

In  the  office  of  Secretary  of  the  Navy 

Bureau  of  Yards  and  Docks 

•  Equipment  and  Recruiting 

Navigation 

Ordnance  

Construction  and  Repair 

Steam  Engineering 

Provision  and  Clothing 

Medicine  and  Surgery 

8outhwest  Executive  Building 

DEPARTMENT  OF  AGRICULTURE — SALARIES,  ETC. 

In  office  of  Commissioner  of  Agriculture 

POST  OFFICE  DEPARTMENT — SALARIES,  ETC. 

In  office  of  Postmaster  General 

JUDICIAL-  SALARIES,  ETC. 

In  office  of  Attorney  General 

Justices  of  the  Supreme  Court  of  the  United  States 

Forty-six  district  judges  of  the  United  States 

Judges  of  the  courts  in  District  of  Columbia 

United  States  district  attorneys 

United  States  marshalls 

Expenses  of  United  States  courts. 
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MILITARY  ESTABLISHMENT. 

Expenses  of  the  office  of  the  General  of  the  Army 

Expenses  of  the  office  of  the  Adjutant  General 

Signal  Service 

Pay  Department 

Detailed  estimates  for  pay  of  the  Army 

Signal  Corps 

Engineer  Corps 

Ordnance  Department... . 

Ten  regiments  cavalry. .. 

Five  regiments  artillery  . 

Twenty-five  regiments  in- 
fantry   

Indian  scouts 

Unattached  officers  of  in- 
fantry   

One  hand 

Miscellaneous 

Officers  of  the  Military 
Academy 

Recapitulation 

Subsistence  Department. 

Quartermaster's  Depart- 
ment   

Medical  Department 

Engineer  Department  . . . 

Current  and  ordinary  ex- 
penses of  the  Military 
Academy 

NAVAL  ESTABLISHMENT. 

General  service  of  the  Navy 

Bureau  of  Yards  and  Docks 

Bureau  of  Equipment  and  Recruiting 

Navigation 

Ordnance 

Construction  and  Repair 

Steam  Engineering 

Provisions  and  Clothing 

Medicine  and  Surgery 

Naval  Academy 

Marine  Corps 

INDIAN  AFFAIR8. 

Current  and  contingent  expenses  of  Indian  affairs 

Fulfilling  treaties  with  various  Indian  tribes 

Incidental  expenses  of  the  Indian  Bervice 

Transportation  and  delivery  of  annuities 

Miscellaneous 

Interest  on  trust  stocks 

Recapitulation  of  estimates  for  Indian  service 

PENSIONS  UNDER  THE  DEPARTMENT  OF  THE  INTERIOR. 

Army  and  Navy  pensions 

PUBLIC  WORK8  UNDER  THE  TREASURY  DEPARTMENT. 

Estimates  for  public  buildings 

Light-houses,  Deacons,  stations,  &c 
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Paper*,  fc. — Continued. 

UNDER  WAR  DEPARTMENT. 

Armories  and  arsenals 

Fortifications  and  other  works  of  defense 

Improving  harbors 

Improving  rivers 

Miscellaneous 

Public  works  around  Washington 

Under  Navy  Department 

Navy  yards ; 

Public  buildings 

Under  Department  of  Agriculture. 

Buildings  and  grounds 

Miscellaneous. 

Details  under  Congressional  Printer , 

Court  of  Claims 

Department  of  State 

'    Treasury  Department 

Light-house  establishment 

Coast  Survey 

Department  of  the  Interior 

Post  Office  Department 

PERMANENT  APPROPRIATIONS. 

Specific  appropriations  under  Treasury  Department 

War  Department 

Interior  Department 

Post  Office  Department 

Indefinite  appropriations  under  Department  of  State 

Treasury  Department . . . 
Interior  Department..  .. 

War  Department 

Recapitulation  of  the  whole 

Appendix  A,  Government  Hospital  for  the  Insane 

B,  same  subject 

C,  Smithsonian  Institution 

D,  salaries  of  United  States  attorneys 

E,  War  Department 

F,  Navy  Department 

G,  United  States  Marine  Corps 

H,  Indian  Affairs 

I,  Indian  Affairs 

K,  Indian  Affairs 

L,  Coast  Survey 

Estimates  in  detail 

For  index  in  detail  of  estimates,  see 

Estimates  of  appropriations  for  Post  Office  Department. 
Letter  from  the  Postmaster  General  transmitting 

Estimates.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  errors  in  book  of 

Estimate  of  appropriations  for  deficiencies  in  Treasury  De- 
partment. Letter  from  the  Secretary  of  the  Treasury 
transmitting .' 

Estimates  omitted  for  1870>71.  Letter  from  the  Secretary 
of  the  Treasury  transmitting 
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Estimates  of  appropriation  for  deficiencies  in  War  Depart- 
ment.   Letter  from  the  Secretary  of  War  transmitting. . . 

Estimates  of  appropriations  for  War  Department.  Letter 
from  the  Secretary  of  War  transmitting 

Estimates  of  appropriations  for  certain  tribes  of  Indians. 
Letter  from  the  Secretary  of  the  Interior  transmitting. .. 

Estimates.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting, for  survey  of  Indian  reserves 

Estimates.  Letter  from  Secretary  of  the  Interior  transmit- 
mitting,  of  appropriation  required  to  replace  archives  of 
land  office  at  Topeka,  Kansas 

Estimates.  Letter  from  Secretary  of  the  Interior  transmit- 
ting, of  appropriation  for  survey  of  the  public  lands 
within  the  Union  Pacific  Railroad  grant 

F. 

Farragut,  Admiral,  questioned  letter  of.  Letter  from  the 
Secretary  of  the  Navy  relative  to 

Fees,  of  harbor-masters.  Letter  from  the  Secretary  of  the 
Treasury  relative  to 

Fines  and  deductions,  Post  Office  Department.  Letter 
from  the  Postmaster  General,  statement  of 

Fines  and  forfeitures  to  revenue  officers.  Letter  from  the 
Secretary  of  the  Treasury  relative  to  abolition  of 

Fisheries  in  British  waters.  Message  from  the  President 
relative  to 

Foreign  commodities  'susceptible  of  production  in  this 
country.  Letter  from  the  Commissioner  of  Agriculture 
relative  to 

Fort  Porter,  city  of  Buffalo,  New  York.  Letter  from  the 
Secretary  of  War  relative  to  improvement  of  grounds  of. 

Fort  Kearny,  reservation  at.  Letter  from  the  Secretary 
of  War  informing  the  House  that  it  is  no  longer  required 

Fortifications.  Letter  from  the  Secretary  of  War  trans- 
mitting statement  of  amount  appropriated  up  to  present 
time  for,  &c 

Fortifications,  marine.  Letter  from  the  Secretary  of  War 
relative  to  the  Ryan-Hitchcock  mode  of 

Fortress  Monroe,  artillery  school  at.  Letter  from  the  Sec- 
retary of  War  transmitting  papers  relative  to 

Freedmen's  Bureau  and  Abandoned  Lands.  Letter  of  the 
Superintendent  of  the,  relative  to  amount  expended  in 
the  execution  of  said  office 

Fry,  Thomas  W.,  jr.  Letter  from  the  Secretary  of  War  rel- 
ative to  claim  of 

G. 

Georgia.  Letter  from  the  General  of  the  Army  relative  to 
certain  officers  of  the  army  acting  in  the  legislature  of 
the  State  of,  as  a  committee  of  election 

Georgia.  Letter  from  the  Secretary  of  War  transmitting 
copies  of  General  Terry's  reports  on 

Greene,  Charles  L.,  passed  assistant  surgeon  in  the  Navy. 
Message  from  the  President  transmitting  the  charges, 
findings,  and  sentence  in  case  of 

Guptill,  Levi  C.  Letter  from  the  Secretaty  of  War  trans- 
mitting copy  of  deed  executed  by,  to  the  United  States. . 

H. 

Hallett's  Point.  Letter  from  the  Secretary  of  War  rela- 
tive to  cost  of  cutting  channel  through 
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Title. 


Harbor-masters'  fees.  Letter  from  the  Secretary  of  jthe 
Treasury  relative  to 

Harbors.  *  Letter  from  the  Secretary  of  War  submitting 
report  of  Chief  of  Engineers  relative  to  harbor  at  Ply- 
-    month 

Harbors.  Letter  from  the  Secretary  of  War  transmitting 
report  of  Chief  of  Engineers  upon  the  harbor  at  Os- 
wego   

Harbors.  Letter  from  the  Secretary  of  War  relative  to  im- 
pediment* in  rivers  and,  in  Massachusetts 

Harbors.  Letter  from  the  Secretary  of  War  relative  to 
harbor  at  Port  Washington,  Wisconsin 

Harbors.  Letter  from  the  Secretary  of  War  transmitting 
report  of  Chief  of  Engineers  upon  New  Haven  Harbor  . . 

Harbors.  Letter  from  the  Secretary  of  War  transmitting 
report  of  Chief  of  Engineers  relative  to  Black  Lake  Har- 
bor, Michigan 

Harbors.  Letter  from  the  Secretary  of  War  transmitting 
report  of  Chief  of  Engineers  relative  to  harbor  at  Chi- 
cago   

Harbors.  Letter  from  the  Secretary  of  War  transmitting 
report  of  Chief  of  Engineers  relative  to  Michigan  City 
Harbor 

Harbors.  Letter  from  the  Secretary  of  War .  relative  to  a 
light  to  mark  the  pier  in  certain,  of  Massachusetts 

Harbors.  Letter  from  the  Secretary  of  War  transmitting 
report  of  surveys  of  the  Christiana  River  at  Wilmington, 
Delaware 

Harbors.  Letter  from  the  Secretary  of  War  transmitting 
report  of  Chief  of  Engineers  relative  to  Oswego  Harbor, 
New  York - 

Harbors.  Letter  frorn  the  Secretary  of  War  relative  to  ex- 
penditures on  Boston  and  New  York  harbors,  Delaware 
breakwater,  &c 

Havre  de  Grace.  Letter  from  the  Postmaster  General  re- 
lative to  the  abstraction  of  stamps  from  the  post  office 
at 

Headquarters,  rents  of.  Letter  from  the  Secretary  of  War 
transmitting  statements  relative  to 

Headquarters.  Letter  from  the  Secretary  of  War  trans- 
mitting statement  of  expenses  of 

Hospital,  Providence.  Letter  from  the  Surgeon  General 
asking  an  appropriation  for  transient  paupers  in 

Hospital,  Providence.  Letter  from  the  Surgeon  General 
transmitting  report  of  expenditures  for  completion  of  . . . 

Hospital,  marine,  at  David's  Island.  Letter  from  the  Sec- 
retary of  the  Treasury  asking  an  appropriation  for 

Hospital  service,  marine.  Letter  from  the  Secretary  of 
the  Treasury  transmitting  bill  for  reorganization  of 

Hospital,  marine.  Letter  from  the  Secretary  of  the  Treas- 
ury asking  an  appropriation  of  $230,000  for  current  ex- 
penses of  the 

Hospital,  marine,  at  Mobile.  Letter  from  the  Secretary  of 
the  Treasury  relative  to  condition  of 

Hospital,  marine.  Letter  from  the  Secretary  of  the  Treas- 
ury asking  an  appropriation  for  maintenance  of 

Hotaling,  A.  P.  Letter  from  the  Secretary  of  the  Interior 
transmitting  report  of  Commissioner  of  Indian  Affairs 

relative  to  claim  of 

House  of  Correction  for  Boys.  Letter  from  the  Secretary 
of  the  Interior  transmitting  report  of  Board  of  Trustees 
of  the 

Howard,  William  A.  Letter  from  the  Secretary  of  War 
transmitting  papers  relative  to  claim  of 

Howard  University.    Transfer  of  buildings  of 
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L. 

Illinois,  improvement  of  tbe  harbor  of  Chicago.  Letter 
from  the  Secretary  of  War  transmitting  report  of  Chief 
of  Engineers  relative  to , 

Imprisonment  of  citizens  in  military  prisons.  Message  of 
the  President  relative  to 

Indemnity  funds,  China  and  Japan.  Letter  from  the  Secre- 
tary of  State  relative  to 

Indiana.  Letter  from  the  Secretary  of  the  Interior  trans- 
mittiug  report  of  the  Commissioner  of  the  General  Land 
Office  relative  to  lands  in  Knox  County 

Indiana.  Letter  from  the  Secretary  of  War  relative  to  har- 
bor of  Michigan  City 

Indian  service.  Letter  from  the  Secretary  of  the  Iuterior 
relative  to  disbursements  on  account  of  the 

Indian.  Letter  from  the  Secretary  of  War  relative  to  the 
murder  of  an,  by  a  white  settler 

Indian  hostilities  in  Utah.  Letter  from  the  Secretary  of 
War  transmitting  report  of  expenses  for  suppressing 

Indian  reserves,  survey  of.  Letter  from  tbe  Secretary  of 
the  Interior  transmitting  estimate  of  appropriations  re- 
quired for 

Indians.  Letter  from  the  Secretary  of  the  Interior  sub- 
mitting estimates  of  appropriations  for  Sisseton,  Wahpe- 
ton,  and  other  tribes  of 

Indians.  Letter  from  the  Secretary  of  the  Interior  relative 
to  treatv  with  the  Delaware  tribe  of 

Indians.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting copy  of  letter  from  the  secretary  of  the  Board  of 
Indian  Commissioners  relative  to  appropriations  tor 

Indians.  Letter  from  the  Secretary  of  the  Intcrioi  relative 
to  claims  for  stock  stolen  from  the  Delaware  tribe  of 

Indian  tribes.  Letter  from  the  Secretary  of  the  Interior, 
transmitting  letter  from  the  committee  of  Friends  rela- 
tive to  Kio  was,  Coin  an  dies,  and  Apache 

Indians.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting  copy  of  report  of  Indian  Commission  relative  to 
claims  of  certain  tribes  of  Kansas 

Indians.  Letter  from  the  Secretary  of  the  Interior  relative 
to  an  unities  withheld  from  certain  tribes  of 

Indian  service  in  Montana.  Letter  from  the  Secretary  of 
the  Interior  recommending  an  appropriation  to  pay  an 
outstanding  indebtedness  for 

Indians.  Letter  from  the  Secretary  of  the  Interior  recom- 
mending an  appropriation  to  pay  certain  approved  vouch- 
ers on  account  of  Indian  service  in  the  Sioux  Indian  district . 

Indian  affairs  in  Oregon.  Letter  from  the  Commissioner  of 
Indian  Affairs  relative  to 

Indian  service.  Letter  from  the  Secretary  of  the  Interior 
recommending  an  appropriation  to  pay  certain  claims 
for,  that  have  been  allowed 

Indian  service.  Letter  from  the  Secretary  of  the  Interior 
recommending  an  appropriation  to  pay  outstanding  in- 
debtedness on  account  of,  at  Fort  Bert  hold  agency 

Indians.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting accounts  of  John  E.  Tappan  for  goods  given  to 
the  Kiowa 

Indians.  Letter  from  the  Secretary  of  the  Interior  recom- 
mending an  appropriation  to  pay  a  debt  due  S.  E.  Ward 
for  goods  furnished  to,  at  Fort  Laramie 

Indians.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting? report  of  commissioners  appointed  to  examine 
the  claims  of  the  Pottawatomie 

Indians.  Letter  from  the  Acting  Commissioner  of  Indian 
Affairs  relative  to  number  of,  in  each  of  the  various  tribes 
named  in  book  of  estimates 
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Title. 


Indians.    Letter  from  the  Secretary  of  the  Interior  relative 
to  an  appropriation  for  purchase  of  mills,  &c,  for  the 

Flathead 

Indians.    Letter  from  the  Secretary  of  the  Interior  relative 
to  the  encroachment  of  white  settlers  upon  the  lands  of 

the  Osage,  in  Kansas 

Indians.    Letter  from  the  Secretary  of  the  Interior  relative 

to  the  late  expedition  against  the  Piegan 

Indians.    Letter  from  the  Secretary  of  War  relative  to  the 

late  expedition  against  the  Piegan 

Indians.  Letter  from  the  Secretary  of  the  Interior  asking 
an  appropriation  to  carry  out  treaty  stipulations  with 

Delaware 

Indians.  Letter  from  the  Secretary  of  the  Interior  relative 
to  stray  bands  of  Pottawatomie  and  Winnebago,  in  Wis- 
consin   

Indians,  loyal,  and  freed  men  of  the  Creek  Nation  of.  Let- 
ter from  the  Secretary  of  the  Interior  asking  an  appro- 
priation for  payment  of  losses  of  soldiers  who  enlisted  in 

the  federal  Army,  and 

Indians.  Message  from  the  President  relative  to  difficul- 
ties with  various  tribes  of 

Indians.  Letter  from  the  Secretary  of  the  Interior  relative 
to  the  efforts  made  by  the  Government  to  educate  and 

civilize  the 

Indians.  Letter  from  the  Secretary  of  the  Interior  asking 
an  appropriation  of  $250,000  tor  purchase  of  subsistence 

for  certain  tribes  of 

Indians.  Secretary  of  War  communicates  in  answer  to  res- 
olution of  the  House  of  March  3,  1870,  relative  to  the 

late  expedition  against  the  Piegan 

Indians.    The  Secretary  of  the  Interior  transmits  a  letter 
from  the  Commissioner  of  Indian  Affairs  relative  to  an 
appropriation  in  aid  of  the,  of  central  superintendency  . . 
Indians,  Black  Beaver.    The  Secretary  of  War  communi- 
cates relative  to  claim  of 

Indians.  Secretary  of  the  Interior  transmits  estimates  for 
an  appropriation  to  'defray  expenses  of  delegations  of, 

visiting  Washington 

Indians.  Secretary  of  the  Interior  asks  an  appropriation 
to  pay  Upper  and  Lower  bands  of  Sioux,  according  to 

treaty  June  9,  1858 .' 

Indians.  Secretary  of  the  Interior  asks  for  an  appropria- 
tion for  removal  of  the  Kaw  from  Kansas  to  the  Indian 

Territory 

Indians.  Secretary  of  the  In  terior  transmits  report  of  Com- 
missioner of  Indian  Affairs  relative  to  pay  of  Indian  in- 
terpreters   

Indians.  Secretary  of  the  Interior  recommends  an  appro- 
priation of  $100, 000  to  pay  certain  Indian  depredation 

claims 

Interior.    Annual  report  of  the  Secretary  of  the 
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Papers  accompanying  the  above. 

Annual  report  of  the  Commissioner  of  the  General  Land 
Office  

Annual  report  of  the  Commissioner  of  Pensions 

Annual  report  of  the  Commissioner  of  Indian  Affairs 

Annual  report  of  the  Columbia  Institution  for  the  Deaf 
and  Dumb 

Annual  report  of  the  Board  of  Visitors  and  Superintend- 
ent of  Construction  of  the  Government  Hospital  for  the 
Insane,  year  1889 

Annual  report  of  the  Metropolitan  Police 

Annual  report  of  the  Architect  of  the  Capitol  Exten- 
sion   
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Papers,  Sf-c. — Continued. 
Annual    report   of   the   Warden  of  the  United  States 

jail 

Annual  report  of  the  Board  of  Trustees  of  the"  House  of 

Correction 

Annual  report  of  the  Directors  of  the  Columbia  Hospital 

Interior,  Secretary  of  the,  transmits  account  of  S.  Sey- 
mour of  expenses  of  making  survey  for  a  bridge  across 
the  Potomac 

Interior,  Secretary  of  the,  transmits  letter  from  Commis- 
sioner of  Indian  Affairs,  estimate  of  appropriations  for 
surveying  Indian  reserves 

Interior,  Secretary  of  the,  transmits    statement  of  dis- 

.    bursements  for  Indian  service 

Interior,  Secretary  of  the,  submits  estimates  of  appropri- 
ations for  Sisseton,  Wahpeton,  and  San  tee  Sioux  Indians 
at  Lac  Traverse  and  Devil's  Lake,  Dakota 

Interior,  Secretary  of  the,  communicates  in  answer  to  res- 
olution of  the  House  of  17th  instant,  relative  to  report 
of  special  Indian  Commission  of  the  treaty  with  Dela- 
ware Indians r 

Interior,  Secretary  of.  the,  transmits  copy  of  letter  from 
the  secretary  of  the  Board  of  Indian  Commissioners  rela- 
tive to  appropriations  for  Indians 

Interior,  Secretary  of  the,  transmits  abstract  of  report  of 
the  United  States  Indian  agent  upon  claims  for  stock 
stolen  from  Delaware  Indians 

Interior,  Secretary  of  the,  transmits  report  of  the  Com- 
missioner of  the  General  Land  Office  relative  to  quantity 
of  public  lands  in  Knox  County,  Indiana 

Interior,   Secretary  of   the,  transmits  copy  of  report  of 
Commissioner  of  Indian  Affairs  relative  to  deficiencies  in 
.  appropriations  for  pay  of  Indian  interpreters 

Interior,  Secretary  of  the,  transmits  letter  from  the  exec- 
utive committee  of  Friends  on  Indian  Affairs 

Interior,  Secretary  of  the,  transmits  report  of  commis- 
sioners appointed  under  treaty  of  23d  February,  1867, 
with  Senecas,  &c,  to  investigate  claims 

Interior,  Secretary  of  the,  communicates  in  answer  to  res- 
olution of  the  House  of  3d  February,  relative  to  annui- 
ties withheld  from  Indians 

Interior,  Secretary  of  the,  communicates  in  answer  to  res- 
olution of  the  House  calling  for  report  of  the  chief  en- 
gineer of  Union  Pacific  Railroad 

Interior,  Secretary  of  the,  recommends  an  appropriation 
to  pay  an  outstanding  indebtedness  on  account  ol  the  In- 
dian service  in  Moutana 

Interior,  Secretary  of  the,  recommends  an  appropriation 
to  pay  vouchers  approved  by  General  Harney  on  account 
of  Indian  service  in  Sioux  Indian  district 

Interior,  Secretary  of  the,  communicates  in.  answer  to  res- 
olution of  the  House  of  February  9,  1870,  with  copy  of 
Vincent  Colyer's  report  on  Alaska 

Interior,  Secretary  ot  the,  recommends  an  appropriation 
to  pay  certain  claims  that  have  been  allowed  on  account 
of  Indian  service 

Interior,  Secretary  of  the,  transmits  copies  of  two  letters 
from  president  of  Board  of  Trustees  of  House  of  Correc- 
tion for  Boys  asking  an  appropriation 

Interior,  Secretary  of  the,  recoiumeuds  an  appropriation 
to  pay  outstanding  indebtedness  on  account  of  the  In- 
dian service  at  Fort  Berthold  Indian  agency 

Interior,  Secretary  of  the,  transmits  accounts  of  John  E. 
Tappan  for  goods  given  to  Kiowa  Indians  for  delivery  of 
white  captives  held  by  them  in  1868 
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Interior,  Secretary  of  the,  recommends  an  appropriation 
to  pay  a  debt  due  8.  E.  Ward  for  goods  furnished  In- 
dians at  Fort  Laramie 

Interior,  Secretary  of  the,  transmits  report  of  commis- 
sioners appointed  to  examine  the  claims  of  the  Potta- 
watomie Indians 

Interior,  Secretary  of  the,  transmits  copy  of  a  report  on 
the  Rio  Hondo  claim  of  Louisiana 

Interior,  Secretary  of  the,  transmits  draught  of  bill  amend- 
atory of  the  census  law 

Interior,  Secretary  of  the,  transmits  copy  of  a  letter  from 
Commissioner  of  Indian  Affairs,  with  estimate  of  appro- 
priations for  purchase  of  mills,  &c,  for  Flathead  Indians. 

Interior,  Secretary  of  the,  communicates  relative  to  en- 
croachment of  white  settlers  upon  Osage  Indian  lands  in 
Kansas i 

Interior,  Secretary  of  the,  communicates  in  answer  to  res- 
olution of  the  liouse  of  March  4, 1870,  relative  to  the  late 
expedition  against  the  Piegan  Indians 

Interior,  Secretary  of  the,  asks  for  an  appropriation  to 
pay  for  use  of  building  for  Bureau  of  Education 

Interior,  Secretary  of  the,  communicates  relative  to  act  of 
Congress  for  the  erection  of  penitentiaries  in  certain  Ter- 
ritories   

Interior,  Secretary  of  the.  asks  for  an  appropriation  to 
carry. out  treaty  stipulations  with  Delaware  Indians 

Interior,  Secretary  of  the,  transmits  copy  of  a  letter  from 
Commissioner  of  Indian  Affairs  relative  to  the  removal 
of  stray  bands  of  Pottawatomie  and  Winnebago  Indians 
in  Wisconsin * 

Interior,  Secretary  of  the,  transmits  report  of  Commis- 
sioner of  Indian  Affairs  relative  to  the  claim  of  A.  P. 
Hotaling 

Interior,  Secretary  of  the,  transmits  estimates  of  appro- 
priations for  survey  of  public  lands  within  the  limits  of 
the  grant  to  the  Union  Pacific  Railroad 

Interior,  Secretary  of  the,  submits  estimate  of  appropria- 
tions for  expenses  of  surveyor  general's  office  ill  Wyo- 
ming Territory 

Interior,  Secretary  of  the,  communicates  in  answer  to  res- 
olution of  the  House  of  March  24, 1870,  relative  to  efforts 
to  educate  and  civilize  the  Indian  tribes 

Interior,  Secretary  of  the,  asks  an  appropriation  for  pay- 
ment of  losses  sustained  by  soldiers  who  enlisted  in  the 
federal  Army,  and  loyal  refugees  and  freedmen  of  the 
Creek  Nation 

Interior,  Secretary  of  the,  incloses  copy  of  letter  from 
Commissioner  of  Indian  Affairs  asking  an  appropriation 
of  $250,1)00  for  purchase  ef  subsistence  for  the  Arapaho, 
Cheyenne,  and  other  tribes  for  1871 

Interior,  Secretary  of  the,  communicates  in  answer  to  a 
resolution  of  the  House  calling  for  information  relative 
to  contract  with  Dempsey  &  OToole 

Interior,  Secretary  of  the,  transmits  estimate  of  appropri- 
ations to  prosecute  the  exploration  of  the  Colorado  River. 

Interior,  Secretary  of  the,  communicates  relative  to  fur- 
nishing circuit  judges  of  the  United  States  courts  with 
sets  of  Little  &  Brown's    edition  of  the   Statutes   at 

Large 

Interior,  Secretary  of  the,  transmits  letter  from  the  Com- 
missioner of  Indian  Affairs  relative  to  an  appropriation  to 
carry  on  the  work  of  instructing  the  Indians  of  the  cen- 
tral superintendency 

Interior,  Secretary  of  the,  communicates  relative  to  cer- 
tain proceeds  of  internal  revenue  for  erection  of  peniten- 
tiaries in  Territories 
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Interior,  Secretary  of  the,  transmits  estimate  for  an  ap- 
propriation to  defray  expenses  of  delegations  of  Indians 
visiting  Washington 

Interior,  Secretary  of  the,  communicates  in  answer  to  a 
resolution  of  the  House  of  May  24,  1870,  relative  to  es- 
tablishing an  Indian  reservation  in  San  Diego  County, 
California 

Interior,  Secretary  of  the,  asks  for  an  appropriation  to 
pay  the  Upper  and  Lower  bands  of  Sioux  Indians  ac- 
cording to  treaty  of  Jume  19,  1858 

Interior,  Secretary  of  the,  recommends  an  appropriation 
for  ninth  ceusus 

Interior,  Secretary  of  the,  communicates  relative  to  the 
condition  of  the  Interior  Department  building  as  to 
light,  ventilation,  &c 

Interior,  Secretary  of  the,  asks  an  appropriation  for  re- 
moval of  the  Kaw  Indians  from  Kansas  to  the  Indian  Ter- 
ritory   • 

Interior,  Secretary  of  the,  transmits  letter  from  the  gov- 
ernor of  Wyoming  Territory  relative  to  a  penitentiary 
building  in  said  Territory 

Interior,  Secretary  of  the,  transmits  estimate  of  appropri- 
ations required  to  replace  archives  of  land  office  at  To- 
peka,  destroyed  by  tire 

Interior,  Secretary  of  the,  transmits  statement  of  number 
of  acres  of  public  lands  in  Virginia  ancj  other  States 

Interior,  Secretary  of  the,  transmits  answer  relative  to 
the  Atlantic  and  Pacific  Railroad  Company 

Interior,  Secretary  of  the,  recommends  an  appropriation 
of  $100,000  to  pay  certain  Indian  depredation  claims 

Internal  Revenue.    Annual  report  of  the  Commissioner  of. 

Internal  Revenue.  Commissioner  of,  transmits  answer  to 
resolution  of  the  House  of  17th  January,  1870,  with 
statement  of  the  quantity  of  fine  whiskies  produced 
during  the  mouths  from  September  to  December,  1868.  .. 

Internal  Revenue.  Commissioner  of,  transmits  answer  to 
resolution  of  the  House  of  31st  January  relative  to  the 
copy-right  of  the  revenue  coupon- book  used  by  distillers. 
.  Internal  Revenue.  Commissioner  of,  transmits  answer  to 
resolution  of  the  House  of  26th  January  relative  to  dis- 
tillation of  drop  beer,  &c 

Internal  Revenue.  Commissioner  of,  transmits  answer  to 
resolution  of  the  House  of  March  11  relative  to  the  ex- 
pediency of  abolishing  internal  taxes 

Internal  Reveuue.  Commissioner  of,  transmits  answer  to 
resolution  of  the  House  of  March  1  relative  to  salaries  of 
internal  storekeepers 

Internal  revenue.  Secretary  of  the  Treasury  transmits 
answer  to  resolution  of  the  House  of  March  21, 1870,  with 
statement  of  balances  due  from  collectors  of,  not  now  in 
office 

Internal  Revenue.  Commissioner  of,  communicates  relative 
to  the  Tice  meter 

Internal  Revenue.  Secretary  of  the  Treasury  transmits 
letter  from  the  Commissioner  of,  relative  to  certain  spirits 
distilled  under  direction  of  a  committee  to  test  spirit 
meters 

Internal  Revenue.  Secretary  of  the  Treasury  transmits 
letter  from  the  Commissioner  of,  relative  to  the  Tice  meter. 

Internal  Revenue.  Secretary  of  the  Treasury  transmits  a 
report  made  to  the  Commissioner  of,  relative  to  the  col- 
lection of  direct  taxes 

Interpreters.  Secretary  of  the  Interior  transmits  copy  of 
report  of  the  Commissioner  of  Indian  Affairs  relative  to 
deficiencies  in  appropriations  for  Indian . . , 
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Iowa.  Secretary  of  War  transmits  copy  of  deed  of  land  in 
the  State  of,  executed  by  Levi  C.  Guptill,  to  the  United 
States . 

J. 

Japan.  Secretary  of  the  Treasury  communicates  relative 
to  the  $600,000  paid  the  United  States,  as  indemnity  by.. 

Japan.  Secretary  of  State  communicates  relative  to  same 
subject 

Jones,  Commodore  Thomas  Ap  C,  Secretary  of  War  transmits 
papers  relative  to  the  claim  of  the  estate  of 

K. 

Kansas,  land  office  at  Topeka.    Secretary  of  the  Interior  | 

transmits  estimate  of  appropriation  to  replace  archives  of.         6 

Kansas.  Message  of  the  President  in  answer  to  resolution- 
of  the  House  of  21st  March  relative  to  the  movement  of 
troops  to 12  • 

Kansas.    Secretary  of  the  Interior  communicates  relative  to  i 

encroachments  of  white  settlers  upon  lands  of  Osage  In-  ; 
dians  iu 7  | 

Kansas.  Secretary  of  the  Interior  transmits  copy  of  report 
made  by  commissioners  to  investigate  claims  of  Senecas, 
and  other  tribes  of  Indians  in 6  j 

Keays,  Lieutenant  W.  J.    Secretary  of  War  transmits  re-  I 
port  of  the  Judge  Advocate  General  upon  the  case  of 6 

Kentucky.  Secretary  of  the  Treasury  transmits  answer  to 
resolution  of  the  House  of  February  16  relative  to  the  erec- 
tion of  a  public  building  at  Padncah 7  ' 

Knox,  John  J.     Report  of,  relative  to  the  revision  of  the  ' 

mint  and  coinage  laws I      12 

L.  ' 

- 

Land  Office.     Annual  report  of  the  Commissioner  of  the  i 

General j        3  I 

j  i 

Papers  accompanying  the  above. 

No.  1. — Tabular  statement  showing  the  number  of  acres  ' 
of  public  lands  surveyed  in  the  following  land  States 
and  Territories  up  to  June  30,  1868,  during  the  last 
fiscal  year,  and  the  total  of  the  public  lands  surveyed 
up  to  June  30,  1869;  also  the  total  area  of  the  public 
domain  remaining  unsnrveyed  within  the  same 3 

No.  2. — Statement  of  public  lands  sold,  of  cash  and  bounty-  ! 
land  scrip  received  therefor,  number  of  acres  entered  I 
under  the  homestead  law  of  May  20,  1862,  of  commis-  ! 
sions  received  under  sixth  sectiou  of  said  act ;  also  of 
land  located  with  scrip  under  the  agricultural  college  | 
and  mechanic  act  of  July  2,  1862,  and  commissions  re-  i 
ceived  by  registers  and  receivers  on  the  value  thereof,  I 
and  statement  of  incidental  expenses  thereon,  in  the  | 
first  half  year  of  the  fiscal  year  commencing  July  1, 1868, 
and  ending  June  30,  1869 

No.  3. — Statement  of  public  lands  sold,  of  cash  and  bounty- 
land  scrip  received  therefor,  number  of  acres  entered 
under  the  homestead  law  of  May  20,  1862,  of  commis- 
sions received  under  sixth  section  of  said  act ;  also  of 
land  located  with  scrip  under  the  agricultural  college 
and  mechanic  act  of  July  2,  1862,  and  commissions  re- 
ceived by  registers  and  receivers  on  the  value  thereof, 
and  statement  of  incidental  expenses  thereon  in  the 
second  half  of  the  fiscal  year  commencing  July  1,  1868,  I 
and  ending  June  30,  1869 !        $ 


248  i 


6    . 

51 

«i 

77 

6    

58 

50 

270 

i 

'     179 

127 
105 

178 
307 


3 


3 


225 


226 


m 


XXIV 


INDEX. 


Title. 


Vol.  I  Part.     No. 


Page. 


3 


3 


3 


Papers,  fa — Continued. 

No.  4. — Summary  for  the  fiscal  year  ending  June  30,  1869, 
showing  the  number  of  acres  disposed  of  for  cash,  with 
bounty  land  scrip,  by  entry  under  the  homestead  laws  i  » 
of  May  20, 1862,  March  21, 1864,  and  June  21,  1866,  with 
aggregate  of  $5  and  $10  homestead  payments  and  home- 
stead commissions;  also  locations  with  agricultural  col- 
lege and  mechanic  scrip,  under  act  of  July  2,  1862 3  3 

No.  5. — Statement  exhibiting  the  quantity  of  lands  se- 
lected for  the  several  States  under  acts  of  Congress  ap- 
proved March  2,  1849,  September  28,  1850,  and  March 
12, 1860,  up  to  and  ending  September  30,  1869 3  3 

No.  6. — Statement  exhibiting  the  quantity  of  laud  ap- 
proved to  the  several  States  under  the  acta  of  Congress 
approved  March  2,  1849,  September  28, 1850,  and  March 
12,  1860,  up  to  and  ending  September  30,  1869 3  3 

No.  7. — Statement  exhibiting  the  quantity  of  land  pat- 
ented to  the  several  States  under  the  acts  of  Congress 
approved  September  28,  1850,  and  March  12,  1860,  and 
also  the  quantity  certified  to  the  State  of  Louisiana 
under  act  approved  March  2,  1849 3 

No.  8. — Statement  showing  the  condition  of  the  State  selec- 
tions under  the  act  of  September  4, 1841,  on  the  30th  day 
of  June,  1869 3 

No.  9. — Condition  of  bounty  land  business  under  acts  of 
1847,  1850,  1852,  and  1855,  showing  the  issues  and  loca- 
tions from  the  commencement  of  operations  under  said 
acts  to  Juue  30, 1869 3 

No.  10. — Agricultural  selections  within  certain  States,  and    . 
also  scrip  locations  under  agricultural  aud1  mechanic 
act  of  July  2,  1862,  and  supplements  of  April  14,  1864, 
and  July23,  1866 3  3 

No.  11. — Statement  exhibiting  land  concessions  by  acts  of 
Congress  to  States  and  corporations,  for  railroad  and 
military  wagon-road  purposes,  from  the  year  1850  to 
June  30,  1869 3  3 

No.  12. — Statement  exhibiting  land  concessions  by  acts  of 
Congress  to  States  for  canal  pui-poses  from  the  year 
1827  to  June  30,1869 3  3 

No.  13. — Estimates  of  appropriations  required  for  the 
office  of  the  Commissioner  of  the  General  Land  Office 
for  the  fiscal  year  ending  Juue  30,  1871 3  ;        3 

No.  14. — Estimate  of  appropriations  required  to  meet  ex- 
penses of  collecting  the  revenue  from  the  sales  of  public 
lands  in  the  several  States  aud  Territories  for  the  fiscal 
year  ending  June  30, 1871 3  3 

No.  15. — Estimates  of  appropriations  required  for  the  Sur- 
veying Department  for  the  fiscal  year  eudiug  June  30,1871.,        3  3 

No.  16. — Estimates  of  appropriations  required  for  surveying 

the  public  lands  for  the  fiscal  year  ending  June  30,  1871 .         3 

No.  17. — Estimates  of  appropriations  required  for  the  Sur- 
veying Department,  to  supply  deficiency  for  the  fiscal 
year  ending  June  30,  1870 3 

No.  18. — Reports  of  Surveyors  General,  from  A  to  O,  inclu- 
sive           3 

No.  19. — Statement  of  confirmed  Indian  pueblo  grants 
and  private  land  claims  iu  New  Mexico '    3 

No.  20. — Statement  showing  the  area  of  the  several  States 
and  Territories  containing  public  lands,  the  quantity 
of  land  disposed  of  by  sale  or  otherwise  in  each  up  to 
the  30th  June,  1869,  and  the  quantity  of  laud  which  ; 
remained  unsold  and  unappropriated,  at  that  date  in 
the  several  States  and  Territories t        3  3 

No.  21. — Historical  and  statistical  table  of  the  United  ; 

States  of  North  America 3\        3 
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Land  Office,  Topeka,  Kansas.  Secretary  of  the  Interior 
transmits  estimate  of  appropriation  to  replace  archives 
of,  destroyed  by  fire 

Land.  Secretary  of  War  transmits  copy  of  deed  of  certain, 
executed  by  Levi  C.  Guptill,  of  Iowa,  to  the  United  States. 

Lands  in  Virginia  and  other  States.  Secretary  of  the  Inte- 
rior transmits  statement  of  quantity  of,  in  answer  to 
resolution  of  the  House 

Lands.  Commissioner  of  the  General  Land  Office  transmits 
answer  to  resolution  of  the  House  of  December  15,  1869, 
relative  to  the  acceptance  of  certain,  granted  to  Michigan, 
for  railroad  purposes,  in  1856 

Lands.  Secretary  of  the  Interior  transmits  report  of  Com- 
missioner of  the  General  Land  Office  relative  to  quantity 
of  public,  in  Knox  County,  Indiana 

Lands.  Secretary  of  the  Interior  transmits  estimates  of  ap- 
propriations for  survey  of  public,  within  limits  of  Union 
Pacific  Railroad  grant 

Laws.  Secretary  of  State  asks  for  an  appropriation  for 
publishing  the,  of  the  United  States 

Laws.  Secretary  of  the  Interior  communicates,  relative  to 
furnishing  circuit  judges  of  the  United  States  courts 
with  sets  of  Little  &  Brown's  Statutes  at  Large 

Letter-carrier  system.  Postmaster  General  transmits  an- 
swer to  resolution  of  the   House  of  March  21  relative 


Part, 


to. 


Light-house  on  Lake  Ontario.  Secretary  of  the  Treasury 
transmits  answer  to  resolution  of  the  House  of  March  16 
relative  to  the  necessity  of 

Lincoln,  Abraham,  Tributes  of  the  Nations  to.  Message  of 
the  President  relative  to • 

Lisbon.  Secretary  of  the  Navy  transmits  answer  to  reso- 
lution of  the'  House  relative  to  rates  of  government  ex- 
change at ^ 

Little  &  Brown.  Secretary  of  the  Interior  communicates 
relative  to  furnishing  sets  of  edition  of  Statutes  at  Large 
by,  to  circuit  judges  of  the  courts  of  the  United  States.. 

London,  International  Exhibition  in.  Secretary  of  State 
communicates  relative  to 

Louisiana.  Secretary  of  the  Interior  transmits  copy  of  re- 
port on  the  Rio  Hondo  claims  of 

M. 

Mails.  Postmaster  General  communicates  relative  to  the 
rejection  of  all  bids  made  by  Bryan  Tyson  for  transporta- 
tion of  the 

Mails.  Postmaster  General  transmits  answer  to  resolution 
of  the  House  of  January  20  relative  to  railroad  contracts 
for  transportation  of  the 

Maine.  Supervising  Architect  of  the  Treasury  communi- 
cates relative  to  an  appropriation  for  grading,  &c.,  around 
custom-house  at  Wiscasset 

Maine.    Secretary  of  the  Treasury  asks  for  an  appropria- 

.  tion  to  purchase  additional  laud  for  the  custom-house  at 
Castine 

Maryland.  Secretary  of  the  Treasury  communicates  rela- 
tive to  the  establishment  of  the  office  of  assistant  treas- 
urer at  Baltimore 

Maryland.  Secretary  of  War  transmits  answer  to  resolu- 
tion of  the  House  of  December  9  relative  to  condition  of 
Patapsco  River 

Massachusetts.  Secretary  of  War  snbmits  report  of  Chief 
of  Engineers  relative  to  Plymouth  Harbor 
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Massachusetts.  Secretary  of  War  transmits  answer  to  reso- 
lution of  the  House  of  December  10  relative  to  obstruc- 
tions of  rivers  and  harbors  in 

Massachusetts.  Secretary  of  War  transmits  report  upon 
condition  of  breakwater  at  Hyannis 

Massachusetts.  Secretary  of  the  Treasury  transmits  answer 
to  resolution  of  the  House  of  February  17  relative  to  a 
light  to  make  the  pier  at  Plymouth,  &c 

Meteorological  observations.  Secretary  of  War  transmits 
estimates  of  appropriations  required  to  carry  into  effect 
the  law  authorizing 

Meter.  Secretary  01  the  Treasury  transmits  communica- 
tion from  Commissioner  of  Internal  Revenue  relative  to 
theTice 

Meters.  Secretary  of  the  Treasury  transmits  letter  from 
Commissioner  of  Internal  Revenue  relative  to  certain 
spirits  distilled  under  direction  of  a  committee  to  make 
certain  tests  of 

Meter.  Commissioner  of  Internal  Revenue  communicates 
relative  to  the  Tice 

Michigan.  Secretary  of  War  transmits  answer  to  resolu- 
tion of  the  House  of  January  31,  with  report  of  Chief  of 
Engineers  of  survey  of  port  of  Sheboygan 

Michigan.  Secretary  of  War  transmits  answer  to  resolu- 
tion of  the  House  of  January  17,  with  report  of  Chief  of 
Engineers  relative  to  harbor  of  Black  Lake 

Michigan.  Secretary  of  the  Treasury  transmits  answer  to 
resolution  of  the  House  of  February  11,  with  report  of 
General  W.  F.  Reynolds,  Corps  of  Engineers,  relative  to 
range-lights  in  St.  Clair  River 

Military  commission.  Secretary  of  War  transmits  answer 
to  resolution  of  the  House  of  March  30,  with  copy  of  pro- 
ceedings and  finding  of  a,  held  at  Little  Rock,  Arkansas, 
in  1864 

Military  custody.  Message  of  the  President  in  answer  to 
resolution  of  the  House  of  December  20,  1869,  relative  to 
citizens  held  in 

Military  posts  in  Texas.  Secretary  of  War  transmits  re- 
ports relative  to  permanent 

Militia.  Secretary  of  War  transmits  answer  to  request  of 
Committee  on  Military  Affairs  relative  to  the,  of  Montana 
Territory 

Militia.  Secretary  of  War  transmits  answer  to  Committee 
on  Military  Affairs  relative  to  the,  of  the  State  of  Missouri . 

Mines  and  Mining.  Report  of  Rossiter  W.  Raymond  on, 
west  of  the  Rocky  Mountains 

Mint  at  Charlotte,  North  Carolina.  Secretary  of  the  Treas- 
ury asks  for  an  appropriation  to  supply  a  deficiency  for.. 

Mints,  assay  offices,  and  coinage.  Report  of  John  J.  Knox 
relative  to  the  revision  of  the  laws  relating  to 

Missouri.  Secretary  of  War  transmits  answer  to  resolution 
of  the  House  of  April  1, 1869,  relative  to  claims  of  persons 
claiming  residence  in  fourth  congressional  district  of 

Missouri.  Secretary  of  War  transmits  answer  to  Committee 
on  Military  Affairs  relative  to  militia  of  the  State  of 

Money-order  Bureau.  Postmaster  General  transmits  an- 
swer to  a  resolution  of  House  of  December  7  relative  to 
payment  of  pensions  through  the 

Montana.  Secretary  of  War  transmits  answer  to  request  of 
the  Committee  on  Military  Affairs  relative  to  militia  force 
raised  by  the  governor  of  the  Territory  of 

Montana.  Secretary  of  the  Interior  recommends  an  appro- 
priation to  pay  an  outstanding  indebtedness  on  account 
of  Indian  service  in  the  Territorv  of . '. 
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Murder  of  an  Indian.    Secretary  of  War  transmits  report  of 
commanding  officer  at  Camp  Gaston,  California,  relative 
v  to  the  unprovoked,  by  a  white  settler 

N. 

Navigation  and  collection  of  customs.  Secretary  of  the 
Treasury  transmits  draught  of  bill  to  remedy  embarrass- 
meuts  in  enforcing  the  laws  relating  to 

Navy.    Annual  report  of  the  Secretary  of  the 

Papers  accompanying  the  above. 

Operations  of  the  fleets 

Reports  of  Bureaus 

Report  of  Bureau  of  Equipment  aud  Kecruitiug 

Report  of  Bureau  of  Navigation 

Report  of  Bureau  of  Ordnance 

Report  of  Bureau  of  Yards  and  Docks 

Report  of  Bureau  of  Construction  and  Repair 

Report  of  Bureau  of  Steam  Engineering 

Estimates  for  Bureau  of  Steam  Engineering 

Report  of  Bureau  of  Provisions  aud  Clothing 

Estimates  of  Bureau  of  Provisions  and  Clothing 

Report  of  Bureau  of  Medicine  and  Surgery 

Estimates  for  Bureau  of  Medicine  and  Surgery 

Report  of  Commandant  of  Marine  Corns 

Estimates  of  appropriations  required  lor  service  of  the 
office  of  Secretary  of  the 

Report  of  Superintendent  of  the  Naval  Academy 

Estimates  for  the  Naval  Academy 

Report  of  the  Board  of  Visitors  for  1869 

Report  of  Board  of  Officers  on  Steam  Machinery  Afloat.. 

Report  of  the  Naval  Board  on  Yards  and  Docks 

Report  of  Board  of  Naval  Officers  on  Navy  Pensions 

Report  on  an  Iuteroeeanic  Canal 

Report  (supplemental)  on  the  Capture  of  New  Orleans  .. 
Navy.     Secretary  of  the,  transmits  answer  to  a  resolution 

of  the  House  of  the  16th  instant,  calling  for  the  report 

of  a  Board  of  Admirals 

Navy.    Secretary  of  the,  communicates  relative  to  con- 
tracts with  Mr.  Abecassis 

Navy.    Secretary  of  the,  communicates  relative  to  the  pro- 
ceedings before  a  board  of  naval  officers  on  the  subject 

of  line  and  staff  rank  in  the 

Navy.     Secretary  of  the,  communicates  relative  to  pay  and 

emoluments  of  officers  of  the 


5 


16 


Navy.  Secretary  of  the,  transmits  list  of  vessels  of  the 
United  States,  the  names  of  which  have  beeu  changed 
since  March  4,  1869 

Navy.  Secretary  of  the,  transmits  statement  of  number 
of  men  employed  in  the  several  navy  yards  on  first  of 
March,  Jnly,  September,  aud  December,  1869 

Navy.  Secretary  of  the,  transmits  report  of  desks,  aud 
number  of  clerks  in  his  Department 

Navy.  Secretary  of  the,  transmits  record  of  proceedings  of 
the  board  of  officers  appointed  to  take  into  consideration 
the  subject  of  assimilated  rank  in  the 

Navy.  Secretary  of  the,  communicates,  in  auswer  to  a  res- 
olution of  the  House  calling  for  report  of  Rear  Admiral 
Davison  ou  interoceauio  communication  at  the  American 
Isthmus 

Navy.  Secretary  of  the,  transmits  auswer  to  resolution  of 
the  House  calling  for  correspondence  with  Admiral  Far- 
ragut  relative  to  staff  rank  in  the ' 
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Navy.  Secretary  of  the,  transmits  answer  to  resolution  of 
the  House  relative  to  removal  of  the  navy  yard  at  Brook- 
lyn, New  York 

Navy.  Secretary  of  the,  transmits  answer  to  resolution  of 
the  House  of  the  17th  of  January,  calling  for  names  of 
defaulting  paymasters 

Navy.  Secretary  of  the,  transmit**  answer  to  resolution  of 
the  House  of  the  16th  of  March,  calling  for  papers  rela- 
tive to  questioned  letter  of  Admiral  Farragnt 

Navy.  Secretary  of  the,  transmits  answer  to  resolution  of 
the  House  of  the  2d  of  March,  relative  to  the  sinking  of 
the  Oneida 

Navy.  Secretary  of  the,  transmits  answer  to  resolution  of 
the  House  of  the  14th  of  March,  relative  to  officers  and 
vessels  of  the 

Navy.  Secretary  of  the,  transmits  answer  to  resolution  of 
the  House  of  the  2d  of  March,  relative  to  the  loss  of  the 
Oneida 

Navy.  Secretary  of  the,  transmits  answer  to  resolution  of 
the  House  of  the  12th  of  February  relative  to  number  of 
officers  on  active  liBt,  number  of  vessels,  whole  number 
of  non-commissioned  officers  and  seamen  in  the 

Navy.  Secretary  of  the,  transmits  answer  to  resolution  of 
the  House  of  June  4  relative  to  rates  of  government  ex- 
change at  Lisbon 

Navy.  Secretary  of  the,  transmits  copy  of  the  proceedings 
of  the  naval  court-martial  in  the  case  of  Commander  J. 
H.  Upshur 

New  York.  Secretary  of  War  transmits  report  of  Chief  of 
Engineers  relative  to  harbor  of  Oswego 

New  York.  Secretary  of  the  Navy  transmits  answer  to 
resolution  «f  the  House  of  Representatives  relative  to 
the  removal  of  the  navy  yard  at  Brooklyn 

New  York.  Secretary  of  the  Treasury  trausmits  answer 
to  resolution  of  the  House  of  Representatives  relative  to 
persons  employed  in  the  cities  of  Brooklyn  or,  to  aid  in 
the  collection  of  internal  revenue 

New  York.  Secretary  of  War  communicates  relative  to 
improvement  of  the  grounds  owned  by  the  United  States 
in  Buffalo,  known  as  Fort  Porter 

New  York.  Secretary  of  War  transmits  report  of  Chief  of 
Engineers  upon  improvements  of  harbor  of  Oswego 

New  York.  Secretary  of  War  transmits  answer  to  resolu- 
tion of  the  House  of  Representatives  relative  to  expendi- 
tures on  harbors  of,  &  c 

New  York.  Secretary  of  the  Treasury  transmits  answer  to 
resolution  of  the  House  of  Representatives  relative  to 
sale  of  Battery,  New  York  City 

New  Jersey.  Secretary  of  War  trausmits  copies  of  all 
papers  on  file  relative  to  the  jurisdiction  of  the  United 
States  over  Sandy  Hook 

North  Carolina.  Secretary  of  the  Treasury  asks  an  appro- 
priation to  supply  deficiency  for  mint  at  Charlotte 

O. 

Oath  in  Texas.  Secretary  of  War  transmits  certain  papers 
from  citizens  requiring  all  persons  to  take  the,  required 
by  the  State  constitution 

Oneida.  Secretary  of  the  Navy  transmits  answer  to  reso- 
lution of  the  House  of  Representatives  relative  to  the 
sinking  of  the  United  States  steamer 

Oneida.  Secretary  of  the  Navy  transmits  further  reply  to 
same,  with  copies  of  all  official  reports  received  relating 
thereto 
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Ordnance  Department.  Secretary  of  War  transmits  letter 
from  Chief  of  Ordnance  relative  to  larger  clerical  force. . 

Oregon.  Commissioner  of  Indian  Affairs  transmits  answer 
to  House  of  Representatives  resolution  of  February  15th 
relative  to  report  of  Superintendent  of  Indian  Affairs  in . 

P. 

Paris  International  Monetary  Conference.  Message  of  the 
President  of  the  United  States  transmitting  report  of 
Samuel  B.  Ruggles,  a  delegate  to  the 

Passengers  in  steamships  and  other  vessels.  Secretary  of 
State  transmits  report,  in  compliance  with  law,  relative 
to 

Patent  Office.  Commissioner  of  Patent*  transmits  state- 
ment of  receipts  and  expenditures  in  the,  for  the  year 
1869 .....; 

Patents.     Commissioner  of,  annual  report 'of  the 

Paymaster  General.    Annual  report  of  the 

Paymaster. General's  Office.  Secretary  of  War  communi- 
cates relative  to  insufficiency  of  appropriation  for  rent  of. 

Paymasters  in  the  Navy.  Secretary  of  the  Navy  transmits 
answer  to  resolution  of  House  of  Representatives  asking 
names  of  defaulting 

Penitentiaries.  Secretary  of  the  Interior  communicates 
relative  to  act  of  Congress  setting  aside  internal  revenue 
for  the  erection  of,  in  certain  Territories 

Penitentiaries.  Secretary  of  the  Interior  transmits  letter 
from  governor  of  Wyoming  Territory  relative  to,  in  said 
Territory ,. 

Penitentiaries.  Secretary  of  the  Interior  communicates 
relative  to  the  erection  of,  in  the  Territories 

Pensions.    Annual  report  of  the  Commissioner  of 

Papers  accompanying  the  above. 

A. — Statement  of  the  number  and  yearly  amount  of  origi- 
nal applications,  and  for  increase  of  Army  pensions,  ad- 
mitted in  each  State  and  Territory  for  the  year  ending 
June  30,  1869 \ 

B. — Statement  of  the  amount  paid  for  Army  pensions  at 
the  agencies  in  the  several  States  and  Territories  for 
the  year  ending  June  30,  1869 

C. — Statement  of  the  amount  of  funds  in  the  hands  of 
agents  for  paying  Army  pensious  on  the  30th  day  of 
June,  1869 

D. — Statement  of  the  number  and  yearly  amount  of  Army 
pensions  on  the  rolls  of  the  several  States  and  Terri- 
tories on  the  30th  day  of  June,  1869 

E. — Statement  of  the  number  and  yearly  amount  of  origi- 
nal applications  and  for  increase  of  Navy  pensions  ad- 
mitted in  each  State  and  Territory  for  the  year  ending 
June  30,  1869 

F. — Statement  of  the  amount  paid  for  Navy  pensions  at 
the  agencies  in  the  several  States  and  Territories  for  the 
year  ending  June  30,  1869 

G. — Statement  of  the  amonnt  of  funds  in  the  hands  of 
agents  for  paying  Navy  pensions  on  the  30th  day  of 
June,  1869 . .... 

H. — Statement  of  the  number  and  yearly  amonnt  of  Navy 
pensioners  on  the  rolls  of  each  State  and  Territory  on 
the  30th  day  of  June,  1869 

I. — Abstract  of  the  reports  of  examiners  under  the  act  of 
July  14,  1862,  and  supplemental  ones,  on  the  Army 
branch  of  pensioners,  (luring  the  fiscal  year  ending  June 
30,1869 
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Papers,  <fc. — Continued. 
J. — Abstract  of  the  reports  of  examiners  of  pensions  under 
acts  passed    prior  to  July   14,   1862,  and  under    the 
thirteenth  section  of  the  act  of  July  27,  1868 

Pensions.  Postmaster  General  transmits  answer  to  resolu- 
tion of  House  of  December  7,  relative  to  payment  of, 
through  Money-order  Bureau 

Pennsylvania  volunteers.  Secretary  of  War  transmits  re- 
port of  Adjutant  General  upon  the  186th  regiment  of 

Pilot-boat  A.  T.  Stewart.  Secretary  of  War  transmits  an- 
swer to  a  resolution  of  the  House  relative  to  the  wreck 
of  the 

Postmaster  General,  of  the  operations  of  his  office.  Annual 
report  of  the 


Papers  accompanying  the  above. 

Statement  of  revenues  and  expenditures  for  vear  1869-70. 

Estimates  for  1870-7 1 : 

Stamps  and  stani]>ed  envelopes  for  year  1870-,71 

Free  delivery,  or  earner  svstem 

Disposition,  &c,  of  dead  letters 

Postal  money-order  system 

Appendix  No.  1. — Estimates  for  expenditures  (out  of  the 

revenue)  for  1870-71 1 

Estimates  of  expenditures  to  be  provided  for   from 
the  treasury 

Appendix  No.  2. — Statement  exhibiting  the  receipts  and 
expenditures,  under  appropriate  heads,  by  quarters, 
for  the  fiscal  year  ended  June  30,  1869,  compared^ with 
the  fiscal  year  ended  June  30, 1868 

Appendix  No.  3. — Statement  of  receipts  and  disburse- 
ments at  treasury  depositories,  &c,  vear  ending  June 
30,  1869 1 

Appendix  No.  4. — Depository  post  offices,  September  20, 
1869  

Appendix  No.  5. — Estimate  of  indebtedness  of  Post  Office 
Department  on  June  30,  1869,  and  not  yet  adjusted 

Appendix  No.  6. — Postage  stamps,  stamped  envelopes,  and 
newspaper  wrappers  issued  during  the  year  1868-'69- .. 

Appendix  No.  7. — Postage  stamps,  stamped  euvelopes, 
and  newspaper  wrappers  issued  during  the  fiscal  year 
ended  June  30,  1869 

Appendix  No.  8. — Statement  showing  the  increase  in  issue 
of  postage  stamps,  stamped  envelopes,  and  newspaper 
wrappers 

Appendix  No.  9. — General  statement  of  postage  stamps, 
stamped  envelopes,  and  newspaper  wrappers  issued 
during  the  fiscal  year,  and  remaining  unsold  in  the 
hands  of  postmasters  July  1,  1869 

Appendix  No.  10. — Statement  of  payments  under  vari- 
ous heads  charged  to  miscellaneous  account  for  the 
fiscal  year  ended  June  30,  1869 

Appendix  No.  11. — Comparative  statement  of  the  disposi- 
tion of  dead  letters  during  the  fiscal  years  1868  and  1869. 

Appendix  No.  12.— Statement  of  mail  service  for  contract 

year  ending  June  30, 1869 

A. — Table  of  mail  service  for  the  year  ended  June  30, 
1869,  as  exhibited  by  the  state  of  the  arrangements 

at  the  close  of  the  year 

B. — Railroad  service  as  in  operation  on  June  30,  1869. .. 
C. — Steamboat  service  as  in  operation  on  June  30,  1869. 
D. — Table  showing  the  increase  and  decrease  in  mail 
transportation  and  cost  during  the  year  ended  June 

30,  1869 

E. — Table  showing  the  weights  of  mails,  &c 
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Pap<rt,4c — Continued. 

F.— Table  showing  the  readjustment  of  the  rates  of  pay 
*    per  mile  on  certain  railroad  routes,  based  upon  returns 
of  the  weight  of  the  mails  conveyed,  the  accommoda- 
tions provided  Tor  mails  and  agents  of  the  department, 

&c. 

Index  to  Table  F 

Appendix  No.    13. — Circular  of  instructions.     Through 

mails  to  California,  overland  route 

Appendix  No.  14. — Railway  post  office  lines  in  operation 

June  30,  1889 

Appendix  No.  15- — Statement  showing  operations  and  re- 
mits of  foreign  mail  service  for  the  year  ending  June 

30,1869 

Appendix  No.  16. — Convention  between  the  general  post 
office  of  the  United  Kingdom  of  Great  Britain  and  Ire- 
land and  the  General  Post  Office  of  the  United  States 
Appendix  No.  17. — Additional  article  to  the  regulation  of 
detail  and  order  signed  at  Paris  November  2d,  1867,  &c 
Appendix  No.  18. — Amended  article  to  replace  Article  16 
of  detailed     regulations  for  the  execution  of   postal 

convention,  signed  at  Florence  November  8,  1867 

Appendix  No.  19. — Total  operations  of  the  appointment 

office  for  the  year  ending  June  30,  1869 

Appeudix  No.  2?). — Table  showing  increase  and  decrease 

of  pest  offices  for  the  year  1869 

Appendix  No.  21. — Convention  for  further  amelioration  of 
postal  intercourse  between  the  United  States  and  the 

Swiss  Confederation 

Appendix  No.  22. — Detailed  regulations  agreed  -upon  be- 
tween the  Post  Office  Department  of  the  United  States 

and  the  postal  administration  of  Switzerland 

Appendix  No.  23. —  Instructions  to  postmasters  relative  to 
the  system  of  postal  money-orders  between  the  United 

States  and  Switzerland 

Appendix  No.  24. — Report  of  the  Auditor 

Papers  accompanying  the  above. 

A. — Statement  exhibiting  the  receipts  of  the  Post  Office 
Department,  under  the  several  appropriate  heads,  by 
quarters,  for  the  year  ending  June  30,  1869 , 

B.— Statement  exhibiting  expenditures  under  their  ap- 
propriate heads,  by  quarters,  for  the  year  ending  June 
30,1869 

C. — Statement  of  postal  receipts  and  expenditures  of  the 
United  States  for  the  year  ending  June  30,  1869 , 

D. — Statement  of  the  operation  of  the  letter-carrier  sys- 
tem for  the  fiscal  year  ending  June  30,  1869 

£. — Detailed  statement  under  the  head  of  miscellaneous 
payments  made  by  the  Post  Office  Department  for  the 
fiscal  year  endiu^  June  30, 1869 

F. — Summary  of  principal  labors 

O. — Statement  showing  transactions  of  the  money-order 
office  for  the  year  ending  June  30, 1869 

H. — Statement  showing  the  ieveuue  accruing  to  money- 
order  department  for  the  fiscal  year  endiug  June  30, 
1869 

L — Statement  showing  the  receipts  and  expenditures  of 
the  money-order  department  for  the  fiscal  year  ending 
June  30, 1869 

J. — Amount  of  letter  postage  on  British  mails  received 
in  and  sent  from  the  United  States  during  the  fiscal 
year  ending  June  30,  1869 

K. — Amount  of  letter  postage  on  North  German  Union 
mails  received  in  and  sent  from  the  United  States  dur- 
ing the  fiscal  year  ending  June  30, 1869 

L.— Amount  of  letter  postage  collected  on  French  mails 
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Teceived  in  and  sent  from  the  United  States  during  the 
fiscal  year  ending  June  30,  1869 

M. — Amount  of  letter  postage  on  Belgian  mails  received 
in  and  sent  from  the  United  States  during  the  fiscal  year 
ending  June  30,  1869 

N. — Amount  of  letter  postage  on  the  Netherlands  mails 
received  in  and  sent  from  the  United  States  during  the 
fiscal  year  ending  June  30,  1869 

O. — Amount  of  letter  postage  on  Switzerland  mails  re- 
ceived in  and  sent  from  the  United  States  duriug  the 
fiscal  year  ending  June  30,  1869 

P. — Amount  of  letter  postage  on  Italian  mails  received 
in  and  sent  from  the  United  States  during  the  fiscal  year 
ended  June  30,  1869 

Q. — Number  of  letters  and  weight  of  newspapers,  &c, 
exchanged  between  the  United  States  ancl  the  United 
Kingdom,  in  British  mails,  during  the  year  ended  June 
30,1869 

R. — Number  of  letters  and  weight  of  priuted  matter  (sent) 
exchanged  between  the  United  States  and  the  North 
German  Union  duriug  the  fiscal  year  ending  June  30, 1869 

S. — Number  of  letters  and  newspapers  exchanged  between 
the  United  States  and  France  during  the  fiscal  year  end- 
ing June  30, 1869 

T. — Number  of  rates  of  letters  and  weight  of  printed  mat- 
ter (sent)  exchanged  between  the  United  States  and 
Belgium  during  the  fiscal  year  ended  June  30, 1869 

U. — Number  of  letters  exchanged  between  the  United 
States  and  the  Netherlands  during  the  fiscal  year  end- 
ing June  30,  1869 

V. — Number  of  letters  exchanged  between  the  United 
States  and  Switzerland  during  the  fiscal  year  ended 
June  30,  1869 

W. — Number  of  letters  exchanged  between  the  United 
States  and  Italy  during  the  fiscal  year  ending  June  30, 
1869 

X. — Statement  of  letters  and  newspapers,  with  the  several 
postages,  received  in  and  sent  from  the  United  States 
to  Panama  during  the  fiscal  year  ending  June  30, 1869.. 

Y. — Statement  of  letters  and  newspapers,  with  the  sev- 
eral postages,  received  in  and  sent  from  the  United 
States  to  Mexico  during  the  fiscal  year  ending  June  30, 
1869 

Z. — Statement  of  letters  and  newspapers,  with  the  several 
postages,  received  in  and  sent  from  the  United  States 
to  Brazil  during  the  year  ending  June  30,  1869 , 

A  A. — Statement  of  letters  and  newspapers,  with  the  sev 
eral  postages,  received  in  and  sent  from  the  United 
States  to  Belize,  Honduras,  during  the  fiscal  year  end- 
ing June  30, 1869 

BB.— Statement  of  letters  and  newspapers,  with  the  sev- 
eral postages,  received  in  and  sent  from  the  United 
States  to  the  West  India  islands  during  the  fiscal  year 
ending  June  30,  1869 , 

CC. — Statement  of  letters  and  newspapers,  with  the  sev- 
eral postages,  received  in  and  seut  from  the  United 
States  to  Ch  ina  during  the  fiscal  year  endi  ng  June  30, 1869 

DD. — Statement  of  letters  and  newspapers,  with  the  sev- 
eral postages,  received  in  and  sent  from  the  United 
States  to  Honolulu  during  the  fiscal  year  ended  June  30, 
1869 

EE. — Statement  of  letters  and  newspapers,  with  the  sev- 
eral postages,  on  the  mails  sent  from  the  United  States 
to  Cape  Town,  Africa,  (direct,)  during  year  ending 
June  30,  1869 
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Paper*,  <f*c. — Continued.  . 

¥¥. — Statement  of  amount  of  letter-postage  on  Nova  Seo- 
tia  and  Prince  Edward  Island  mails  received  in  and  sent 
from  the  United  States  during  the  fiscal  year  ending 

June  30,  1869  . .-. ' 

GG. — Number  of  letters  exchanged  between  the  United 
States  and  foreign  countries  during  the  fiscal  year  end- 
ing June  30,  1869 

HH. — Amount  of  postages  on  mails  exchanged  between 
the  United  States  and  the  British  Provinces  during  the 

fiscal  year  ended  June  30,  1869 

II. — Amounts  reported  as  due  the  steamers  of  the  miscel- 
laneous, or  Dale  line,  for  services  rendered  during  the 

fiscal  year  ending  Juue  30,  1869 

KK. — Balances  due  the  United  States  on  the  adjustment 
of  postal  accounts  with  foreign  countries  for  the  quar- 
ters indicated 

Postmaster  General  submits  estimates  of  appropriations 
for  the  Post  Office  Department  for  the  next  fiscal  year 

Postmaster  General  transmits  list  of  desks,  clerks,  &c,  em- 
ployed in  the  Post  Office  Department  tor  year  ending 
June  30,  1869 .* 

Postmaster  General  transmits  answer  to  resolution  of  the 
House,  inquiring  relative  to  persons  holding  United  States 
office  having  been  employed  to  treat  for  his  Department 
with  foreign  nations 

Postmaster  General  transmits  answer  to  resolution  of, the 
House,  relative  to  the  contracts  for  transporting  mails  on 
railway  lines 

Postmaster  General  transmits  answer  to  resolution  of  the 
House  of  Representatives,  relative  to  the  loss  of  stamps 
from  the  )>ost  office  at  Havre  de  Grace,  Maryland 

Postmaster  General  transmits  answer  to  resolution  of  the 
House,  relative  to  the  payment  of  pensions  through  the 
Money -order  Bureau 

Postmaster  General  transmits  answer  to  resolution  of 
House,  relative  to  the  letter-carrier  system 

Postmaster  General  transmits  report  of  receipts  and  expend-, 
itures  of  the  Post  Office  Department  for  fiscal  years  end- 
ing June  30,  1867  and  1868 

Postmaster  General  transmits  statement  of  fines  and  deduc- 
tions   

Postmaster  General  communicates  relative  to  his  action  in 
rejecting  all  bids  made  by  Bryan  Tyson  for  transporta- 
tion of  the  mails 

Postmaster  General  transmits  reports  required  by  the  act 
of  Congress  of  July  2,  1836 

Post  Office  Department.     Organization  of  the 

Post  trailers.  Secretary  of  War  communicates  relative  to 
sales  by,  to  enlisted  men 

President  of  the  United  States,  on  the  state  of  the  Union, 
with  accompanying  documents  and  reports.  Annual 
message  of  the 

President  of  the  United  States,  in  answer  to  a  resolution  of 
the  House  of  Representatives  of  the  8th  instant,  trans- 
mitting a  list  of  the  States  ratifying  the  fifteenth  amend- 
ment.   Message  from  the r 

President  of  the  United  States,  in  answer  to  a  resolution  of 
the  House  of  the  13th  instant,  requesting  a  copy  of  any 
correspondence  had  with  Spain  relative  to  Cuba.  Mes- 
sage from  the 

President  of  the  United  States,  in  answer  to  a  resolution  of 
the  House  of  the  9th  instant,  transmitting  the  action  of 
Alabama  on  the  fifteenth  amendment.  Message  from 
the ? 
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President  of  the  United  States,  in  answer  to  resolutiqn  of 
the  House  of  9th  December  asking  for  charges,  testimony, 
findings,  and  sentence  of  Passed  Assistant  Surgeon  Charles 
L.  Green,  United  States  Navy.     Message  of  the 5 

President  of  the  United  States,  in  answer  to  resolution  of 
the  House  of  January  17,  relative  to  appropriations  for 
the  Darieu  Ship  Canal.    Message  from  the 6 

President  of  the  United  States,  in  answer  to  a  resolution  of 
the  House  of  February  3,  calling  for  number  of  copies  of 
'*  Tributes  of  the  Nations  to  Abraham  Lincoln."  Message 
from  the 

President  of  the  United  States,  transmitting  answer  to  res- 
olution of  the  House  of  February  10,  relative  to  claims  of 
American  citizens  against  Spain  for  payment  iu  coin. 
Message  from  the 6 

President  of  the  United  States,  in  answer  to  resolution  of 
the  House  relative  to  the  murder  of  Americans  in  Cuba. 
Message  from  the 6 

President  of  the  United  States,  in  answer  to  resolution  of 
the  House  of  February  7,  relative  to  the  struggle  for  iree- 
dom  in  Cuba.    Message  from  the 7 

President  of  the  United  States,  in  answer  to  resolution  of 
the  House  of  January  15,  relative  to  American  eitizeus 
confined  in  jails  or  prisons  in  Great  Britain.  Message 
from  the 7 

President  of  the  United  States,  transmitting  communication 
from  the  Secretary  of  State  relative  to  claims  of  citizens 
of  the  United  States  against  Venezuela.   Message  from  the.  7 

President  of  the  United  States,  in  answer  to  a  resolution  of 
the  House  of  December  20,  relative  to  citizens  imprisoned 
in  military  custody.     Message  from  the 11 

President  of  the  United  States,  in  answer  to  a  resolution  of 
the  House  of  March  28,  asking  a  list  of  privileges  accom- 
panying or  relatiug  to  the  San  Domingo  treaty.  Message 
Irom  the 11 

President  of  the  United  States,  in  answer  to  a  resolution  of 
the  House  of  February  7,  relative  to  fisheries  in  British 
waters.     Message  from  the 11 

President  of  the  United  States,  in  answer  to  a  resolution  of 
the  House  of  March  7,  relative  to  difficulties  with  various 
Indian  tribes.    Message  from  the 11 

President  of  the  United  States,  transmitting  report  of  Sam- 
uel B.  Ruggles,  a  delegate  to  the  International  Monetary 
Convention,  at  Paris.    Message  from  the •. .  |       12 

President  of  the  United  States,  transmitting  papers  rela- 
tive to  claim  of  John  R.  Brady.    Message  from  the |      12 

President  of  the  United  States,  in  answer  to  a  resolution 
of  the  House  of  March  21,  relative  to  the  movement  of 
troops  to  Kansas.    Message  from  the i      12 

President  of  the  United  States,  in  answer  to  a  resolution  of 
the  House  relative  to  Spanish  war  vessels  coming  to  the 
United  States  for  repairs.     Message  from  the 7 

Prisoners,  American  citizens  confined  as,  in  Great  Britain. 
Message  of  the  President  in  answer  to  a  resolution  of  the 
House  relative  to 7 

Prisons.  Secretaiy  of  War  transmits  report  of  the  Adju- 
tant General  recommending  a  system  of  military 6 

Public  buildings.  Secretary  of  the  Treasury  transmits  re- 
port of  Supervising  Architect  relative  to  the  erection  of, 
at  Erie,  Pennsylvania,  &c 6 

Public  buildings.  Secretary  of  the  Treasury  transmits  an- 
swer to  resolution  of  the  House  of  February  16,  relative 
to,  at  Paducah,  Kentucky 7 

Public  buildings.  Secretary  of  the  Treasury  transmits  an- 
swer to  resolution  of  the  House  relative  to  requirements 
for  new 7 
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Pnblic  debt.  Letter  from  the  Secretary  of  the  Treasury 
in  answer  to  resolution  of  the  House  of  March  9,  trans- 
mitting statement  of  payment*  on  account  of,  from  1789 
to  1**6. .* 

Public  del>t.  Letter  from  the  Secretary  of  the  Treasury  iu 
answer  to  resolution  of  the  House  of  July  6, 1870,  relative 
to  the  amount  of  the,  at  the  end  of  each  fiscal  year 
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Q. 

Quarantine  steamer  Illinois.  Secretary  of  War  communi- 
cates relative  to  the,  being  transferred  to  New  York 

R. 

Railroad,  grant  of  land  to  the  Grand  Haven.  Commissioner 
of  the  General  Land  Office  transmits  answer  to  resolution 
of  the  House  of  December  15  relative  to 

Railroads.  Postmaster  General  transmits  answer  relative 
to  transportation  of  the  mails  by 

Railroad.  Secretarv  of  the  Interior  transmits  answer  rela- 
tive  to  resolution  of  the  House  calling  for  report  of  chief 
engineer  of  Union  Pacific 

Railroad.  Secretary  of  the  Interior  transmits  answer  rela- 
tive to  the  Atlantic  and  Pacific 

Railway  companies.  Secretary  of  the  Treasury  transmits 
answer  relative  to  the  Pacific • 

Railroad.  Secretary  of  the  Iuterior  transmits  estimates  of 
appropriations  for  the  survey  of  public  lands  within  the 
limits  of  the  grant  to  the  Uuion  Pacific 

Railroad  Company.  Secretary  of  the  Treasury  answers  the 
House  relative  to  the  interest  clue  upon  the  bouds  issued 
to  the  Pacific 

Railntad.  Secretary  of  War  answers  the  House  relative  to 
the  accounts  of  the-  Nashville  and  Decatur 

Rank.  line,  and  staff  in  the  Navy.  Secretary  of  the  Navy 
transmits  answer  to  inquiry  of  the  House  relative  to 

Rank,  assimilated,  in  the  Navy.  Secretary  of  the  Navy 
transmits  answer  to  inquiry  of  the  House  relative  to  the 
^object  of 

Rank,  staff,  in  the  Navy.  Secretary  of  the  Navy  transmits 
all  correspondence  with  Admiral  Farragut  relative  to 

Raymond,  Rossiter  W.  Report  of,  on  mines  and  mining 
west  of  the  Rocky  Mountains 

Receipts  and  expenditures  of  Post  Office  Department.  Post- 
master General  transmits  statement  of  the 

Reservation.  Secretary  of  War  answers  the  House  relative 
to  providing  for  the  sale  of  the  Fort  Gratiot  military,  iu 
Michigan 

Reservations,  survev  of  Indian.  Secretary  of  the  Interior 
transmits  copy  of  letter  from  Commissioner  of  Indian 
Affairs  with  estimates  of  appropriations  for,  for  year  end- 
ing June  30,  1871 \ 

Reservation,  military,  at  Fort  Wayne.  Secretary  of  War 
recommends  the  passage  of  a  joint  resolution  authorizing 
him  to  relinquish  to  General  Land  Office 

Reservation,  United  States  military,  at  Fort  Dakota.  Sec- 
retary of  War  communicates  information  for  Committee 
<ra  the  Public  Lands  relative  to 

Reservation,  United  States  military,  at  Fort  Kearny.  Sec- 
retary of  War  informs  the  House  that  the,  is  no  longer 
required 

Reservation,  Indian,  in  Sau  Diego  County,  California.  Sec- 
retary of  the  Interior  answers  the  House  relative  to  the. . 

Reservation,  military,  at  Point  San  Jos6,  California.  Sec- 
retary of  War  transmits  report  of  Chief  of  Engineers 
relative  to  the 
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Revenne  officers.  Secretary  of  the  Treasury  answers  the 
House  relative  to  abolishing  all  allowances  of  penalties, 
fines,  forfeitures,  &c,  to.  as  informers  in  the  collect iou  of 
internal  revenue 

Revenue.  Secretary  of  the  Treasury  transmits  report  of 
Special  Commissioner  of  the 

Revenue.     Secretary  of  the  Treasury  answers  resolution  of 
the  House  relative  to  persons  other  than  regularly  ap- 
pointed officers  employed  in  Brooklyn  or  New  York  to 
aid  in  collecting  internal 

Reynolds,  Benjamin  F.  Secretary  of  War  transmits  peti- 
tion of,  for  relief 

River.  Secretary  of  War  answers  the  House  relative  to  the 
progress  made  in  deei>ening  the  passes  of  the  Mississippi.. 

River.  Secretary t>f  War  answers  the  House  relative  to  the 
Des  Moiues  and  Rock  Island  Rapids  of  the  Mississippi 

River.  Secretary  of  War  answers  the  House  relative  to 
survey  of  the  Housatonic 

River.  Secretary  of  War  transmits  rei>ort  of  General  War- 
ren, of  Engineer  Corps,  relative  to  improvement  of  the 
Mississippi,  at  or  near  the  Falls  of  St.  Authony 

River.  Secretary  of  War  answers  the  House  relative  to 
navigable  condition  of  the  Savannah,  with  report  of  Chief 
of  Engineers 

River.  Secretary  of  the  Treasury  answers  the  House  rela- 
tive to  establishing  range-lights  in  St.  Clair,  Michigan  .. . 

River.  Secretary  of  the  Interior  transmits  estimate  of  ap- 
propriations to  complete  the  exploration  of  the  Colorado. 

River.  Secretary  of  War  transmits  report  of  Chief  of  En- 
gineers upon  the  proposed  continuation  of  the  explora- 
tion of  the  Colorado 

River.  Secretary  of  War  answers  the  House  relative  to  the 
improvement  of  the  Upper  Mississippi 

River.  Secretary  of  War  answers  the  .House  relative  to 
survey  of  the  Arkansas,  by  S.  T.  Abert 

Ryan-Hitchcock  marine  fortifications.  Secretary  of  War 
answers  the  House  relative  to  the 


S. 

Saltpeter.  Secretary  of  the  Treasury  calls  the  attention  of 
Committee  of  Ways  and  Means  to  the  duties  on 

Sail  Domingo.  Message  from  the  President  answering  the 
House  relative  to  list  of  privileges  accompanying  the 
treaty  with '. 

Sandy  Hook.  Secretary  of  War  transmits  copies  of  all 
papers  on  tile  relating  to  the  jurisdiction  of  the  United 
States  over 

Schools  in  the  District  of  Columbia.  Report  of  Professor 
H.  Barnard  on  the  subject  of 

Seamen.  Secretary  of  State  transmits  abstract  of  returns 
by  collectors  of  customs  for  the  relief  and  protection  of 
American , 

Seymour,  S.  Secretary  of  the  Interior  transmits  account 
of,  of  expenses  in  making  survey  for  a  bridge  across  the 
Potomac  River 

Ship-canal.  Secretary  of  War  answers  the  House  transmit- 
ting reports  of  General  T.  J.  Cram  upon  the  St.  Mary's  Falls. 

Ship-canal.  Secretary  of  War  communicates  upon  the  St. 
Mary's  Falls 

Sinking  fund.  Secretary  of  the  Treasury  answers  the  House 
relative  to  the  operation  of  the,  in  extinguishing  the 
debts  of  the  war  of  the  revolution  and  of  1812 

Sinking  fund.  Secretary  of  the  Treasury  answers  the  House 
relative  to  the  purchase  of  bonds  for  the 
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XXXVII 


Title. 


Soldiers.  Secretary  of  War  transmits  memorial  of,  of  the 
regular  Army  relative  to  equalization  of  bounties 

.Soldiers.  Secretary  of  War  communicates  relative  to  the 
large  demands  upon  the  appropriation  for  payment  to 
discharged,  for  clothing  not  drawn 

Soldiers.  Secretary  of  War  answers  the  House  relative  to 
the  collection  and  payment  of  bounties  to  colored 

Southern  States.  Secretary  of  War  transmits  reports  con- 
cerning otticers  of  the  Army  on  duty  in  the,  who  are  in 
receipt  of  salaries  both  from  State  treasuries  and  the 
treasury  of  the  United  States 

Spain.  Message  of  the  President  of  the  United  States 
answering  the  House  relative  to  Spanish  war  vessels 
coming  to  the  United  States  for  repairs \ 

State  Department.  Correspondence  of  the,  upon  foreign 
attain* 

State  Department.  Secretary  of  State  communicates  rela- 
tive to  a  site  for  a  building  for  the 

State,  Secretary  of,  trausuiits  abstract  of  returns  by  col- 
lectors of  customs  for  relief  and  protection  of  seamen.... 

State.  Secretary  of,  asks  an  appropriation  for  publishing 
the  laws  of  the  United  States 

State,  Secretary  of,  transmits  report  of  number,  compensa- 
tion, reduction,  &c,  of  the  clerical  force  in  his  Depart- 
ment   

State,  Secretary  of,  communicates  relative  to  indemnity 
funds  received  from  the  government*}  of  China  and  Japan, 
by  his  Department 

State.  Secretary  of,  communicates  relative  to  a  commission 
appointed  by  Congress  to  select  a  site  for  the  erection  of 
a  building  for  the  State  Department 

State,  Secretary  of,  communicates  relative  to  the  sum  of 
$000,000  in  gold  paid  as  indemnity  for  aggressions  upon 
our  commerce 

State,  Secretary  of,  transmits  statement  of  contingent  ex- 
penses of  his  Department  for  the  year  euding  June 
30,  1809 .* 

State,  Secretary  of,  communicates  relative  to  an  interna- 
tional exhibition  in  London  in  1871 

State,  Secretary  of,  transmits  report  in  compliance  with  an 
act  of  Congress  of  March  3,  1855  regulating  the  carriage 
of  passengers  in  steamships  and  other  vessels 

Statutes  at  Large.  Secretary  of  the  Interior  communicates 
relative  to  furnishing  circuit  judges  of  the  United  States 
courts  with  set*  of  Little  &  Brown's 

Steamer  Illinois,  for  q uarantiue  purposes.  Secretary  of  War 
communicates  relative  to  the  transfer  of,  to  New  York 

Storekeepers.  Secretary  of  the  Treasury  answers  the  House 
relative  to  salaries  of  internal  revenue 

Strong,  James  C.  Secretary  of  War  transmits  information 
for  Committee  on  Military  Altai rs,  the  report  of  the  Adju- 
tant General  of  the  Army  relative  to  the  claim  of .... 

Surgeon  General.     Annual  report  of  the 

Surgeon  General  asks  an  appropriation  for  care,  &c.  of 
transient  paupers  at  Provideuce  Hospital;  incloses  a 
report  of  expenditures  for  completion  of  Providence 
Hospital,  Washington,  District  of  Columbia,  during  the 
vear  1809 
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Tael  of  China.  Secretary  of  the  Treasury  communicates 
relative  to  the  value  of  the '. 

Tappan.  John  E.  Secretary  of  the  Interior  transmits  ac- 
counts of,  for  goods  given  to  Kiowa  Indians 
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Tariff.  Secretary  of  the  Treasury  calls  the  attention  of  the 
Committee  of  Ways  and  Means  to  the  duties  on  saltpeter. 

Tariff.  Secretary  of  the  Treasury  communicates  relative  to 
duty  on  wire  rods 

Taxes.    Commissioner  of   Internal  Revenue  answers  the 
House  relative  to  the  expediency  of  abolishing  the  inter- 
nal, &c 

Taxes.  Secretary  of  the  Treasury  transmits  a  report  made 
to  the  Commissioner  of  Internal  Revenue  relative  to  the 
collect  ion  of  direct 

Telegraph  companies.  Secretary  of  the  Treasury  answers 
the  House  relative  to  the  refusal  of,  in  New  York  to  re- 
port to  the  internal  revenue  assessor  the  amount  of  gross 

receipts .  * 

.  Territories,  penitentiaries  in  the.  Secretary  of  the  Interior 
communicates  relative  to  act  of  Congress  setting  aside 
certain  proceeds  from  internal  revenue  for  the  erection  of. 

Territories.  Secretary  of  the  Interior  communicates  rela- 
tive to 

Texas.  Secretary  of  War  transmits  communication  from 
the  commandant  of  the  Fifth  Military  District,  urging  an 
appropriation  for  expenses  of  the  recent  election  in 

Texas.  Secretary  of  War  transmits  copies  of  the  returns  of 
the  election  held  in  the  second  congressional  district  of. . 

Texas.  Secretary  of  War  transmits  certain  pa  pel's  relative 
to  the  taking  of  the  oath  required  by  the  constitution  of. 

Tice  meters.  Secretary  of  the  Treasury  transmits  communi- 
cation from  the  Commissioner  of  Internal  Revenue  rela- 
tive to  the 

Tice  meters.  Commissioner  of  Internal  Revenue  communi- 
cates relative  to  the 

Tobacco  and  liquors.  Secretary  of  the  Treasury  answers  the 
House  of  Representatives,  transmitting  a  statement 
relative  to  the  amount  of  tax  collected  on 

Treasury.  On  the  state  of  the  finances  for  year  1669,  annual 
report  of  the  Secretary  of  the 

Papers  accompanying  the  above. 

The  Secretary's  report 

Table*  accompanying  report. 

1.  Public  debt  and  synopsis  of  laws  creating  it 

2.  Receipts  and  expenditures  of  the  United  States  for 

first  quarter  of  1869 

3.  Liabilities  to  Indian  tribes 

4.  Payments  of  judgments  rendered  by  Court  of  Claims 

II.  Reports  of  treasury  officers. 

Architect,  Supervising 

1.  Public  buildings  and  the  cost  of  sites,  construction 

and  repairs  up  to  1861) 

2.  Appropriations  for  the  erection  and  repairs  of  the 

same 

3.  Expenditures  for  1869  and  balances  remaining 

4.  Expenditures  for  furniture  and  repairs  of  furniture 

5.  Expenditures  for  repairs  and  preservation  of  public 

buildings 

6.  Monthly  report  of  superintendent  at  Boston,  Massa- 

chusetts   

7.  Quarterly  report  of  materials,  machinery,  &c.,  from 

the  same \ 

Auditor,  First 
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Title. 


Report*.  <$'c. — Continued. 

Auditor,  Second 

Auditor,  Third 

Auditor,  Fourth 

Auditor,  Fifth 

1.  Expenses  of  foreign  missions  for  fiscal  year  1869 

2.  Consular  salaries  and  fees  for  fiscal  year  1869 

3.  Expenditures  for  relief  of  American  seamen,  1869. . 

4.  Number  of  destitute  American  seamen  returned  to 

the  United  States -• 

5.  Amounts  expended  by  consular  officers  on  account 

of  criminal  seamen 

6.  Amounts  refunded  to  citizens  and  seamen,  1869 

7.  Department  accounts  received  and  allowed 

8.  Expenses  of  collecting  the  internal  revenue  taxes, 

1869 

9.  Amounts  paid  to  internal  revenue  inspectors 

10.  Expenses  of  collecting  internal  revenue  taxes  in  in- 

surrectionary districts,  1869 

11.  Miscellaneous  expenses  of  collecting  internal  rev- 

enue taxes,  1869 

12.  Drawbacks  on  merchandise  refunded,  1869 

13.  Amount  paid  for  internal  revenue  stamps 

Auditor,  Sixth,  (for  Post  Office  Department)    

Coast  Survev 

Commissioner  of  Customs 

Commissioner  of  Internal  Revenue 

Commissioner  of  Indian  Affairs 

Comptroller  of  Currency 

1.  Statement  showing  the  number  of  banks,  circula- 

tion, &c , 

2.  National  banks  in  liquidation,  first  quarter  1869. .. 

3.  National  banks  in  voluntary  liquidation 

4.  National  banks  in  hands  of  receivers 

5.  State  of  the  lawful   mouey  reserves   required   by 

law 

6.  Officers  and  employes  of  the  Bureau  and  their  com- 

pensation   

Silver  coinage  from  1853  to  1859 

Deposits  of  domestic  silver  productions  from  1841  tc 
1869 

Gold  coins  of  different  countries 

Gold  coins,  their  weight  and  value 

Silver  coins,  their  weight  and  value 

Gold,  silver,  and  copper  coinage  from  1792  to  18(39 

Light-house  Board 

Register 

1.  Claims  paid  *'  not  otherwise  provided  for,"  1869 

2.  Customs  employe's  and  their  compensation 

3.  Expenditures  at  each  custom-house  previous  to  1869 

4.  Expenditures  of  the  revenue-cutter  service 

5.  Public  debt  statement  from  1791  to  1869 

6.  Total  revenue  of  the  United  States  from  1791  to 

1869 

7.  Total  expenditures  of  the  United  States  from  1791 

to  1869 '. 

8.  Tonnage   of  United    States  vessels   from    1789  to 

1869 

9.  Payments  of  judgments  of  Court  of  Claims 

10.  Tonnage  of  American  vessels  by  collection  districts, 

1869 

Solicitor 

1.  Suits  brought  and  business  arising  therefrom,  1869 
Snperiuteudent  of  weights  and  measures 
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Title. 


Paper*,  <fc. — Continued. 
Treasurer 

1.  Receipts  and  payments  by  the  United  States  assist- 
ant treasurers  and  depositaries 

(For  a  detailed  index  of  this  report  see  pp.  495  to  498  in- 
clusive.) 

Treasury,  Secretary  of  the,  transmits  the  annual  report  of 
the  Commissioner  of  Internal  Revenue  for  the  year  end- 
ing June  30,  1869 

Treasury,  Secretary  of  the,  transmits  estimates  of  addi- 
tional appropriations  required  to  completes  the  service  of 
the  fiscal  year  ending  June  30,  1870,  and  appropriations 
required  for  fiscal  year  ending  June  30,  1871 

Treasury.  Secretary  of  the.  communicates  relative  to 
the  payment  of  bounty  for  the  capture  of  Jefferson 
Davis 

Treasury,  Secretary  of  t  lie,  transmits  answer  to  a  resolu- 
tion of  the  House  ol  December  5,  calling  for  a  copy  of 
report  of  the  late  special  agent  of  his  Department  for 
Alaska 

Treasury,  Secretary  of  the,  communicates  relative  to 
steamboats  and  other  vessels  owned  in  loyal  States  and 
taken  bv  the  Government  without  consent  of  owners 
during  the  war 

Treasury,  Secretary  of  the,  communicates  relative  to  the 
sum  of  six  hundred  thousand  dollars  paid  the  United 
States  as  indemnity  for  aggression  upon  our  coniuiorce, 
under  treaty  with  Japan 

Treasury,  Secretary  of  the.  communicates  relative  to  pur- 
chase ot  David's  Island  for  a  marine  hospital 

Treasury,  Secretary  of  the,  transmits  statement  of  the 
amount  appropriated  and  expended  in  the  construction 
of  the  Washington  aqueduct 

Treasury,  Secretary  of  the,  communicates  relative  to  er- 
rors iu  book  of  estimates 

Treasury,  Secretary  of  the,  communicates  relative  to  de- 
ficiencies in  appropriations  for  Utah 

Treasury,  Secretary  of  the,  communicates  relative  to  an 
omitted  estimate  for  1870-71 

Treasury,  Secretary  of  the,  communicates  relative  to  the 
claim  of  the  heirs  of  Pedro  Armendaris  for  use  of  Fort 
Craig  military  reservation,  New  Mexico 

Treasury,  Secretary  of  the,  communicates  relative  to  cap- 
tured and  abandoned  property 

Treasury,  Secretary  of  the,  communicates  relative  to  pay 
and  emoluments  of  officers  of  the  Navy 

Treasury,  Secretary  of  the,  calls  the  attention  of  the  Com- 
mittee of  Ways  and  Means  to  the  duties  on  saltpeter 

Treasury,  Secretary  of  the,  communicates  relative  to  the 
amount  of  banking  capital  in  the  several  States 

Treasury,  Secretary  of  the,  asks  an  appropriation  to  sup- 
ply a  deficiency  in  the  appropriation  for  the  mint  at  Char- 
lotte, North  Carolina 

Treasury,  Secretary  of  the,  transmits  a  draught  of  a  bill 
for  the  reorganization  of  the  marine  hospital  service 

Treasury,  Secretary  of  the,  asks  an  appropriation  to  pur- 
chase additional  land  for  the  eastom-house  at  Castinc, 
Maine 

Treasury,  Secretary  of  the,  communicates  relative  to  re- 
pairs of  the  custom-houses  at  Savannah,  Georgia,  and  Mo- 
bile, Alabama 

Treasury,  Secretary  of  the,  transmits  report  of  Special 
Commissioner  of  the  Revenue  upon  the  industry,  trade, 
and  commerce,  &%  of  the  United  States .'. 
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Title. 


Vol. 


Treasury,  Secretary  of  the,  transmits  estimates  for  defi- 
ciencies in  Treasury  Department  for  year  1809-70 

Treasury.  Secretary  of  the,  answers  resolution  of  House, 
transmitting  a  report  from  Comptroller  of  the  Currency 
relative  to  the  national  hanking  associations 

Treasury.  Secretary  of  the,  incloses  statement  of  balances 
unexpended  on  the  30th  September,  1809,  &c 

Treasury.  Secretary  of  the,  transmits  statement  of  the 
number  of  clerks  and  others  employed  in  the  bureaus  of 
t he  Treasury  for  year  1809 

Treasury,  Secretary  of  the,  transmits  report  of  the  Chief 
of  the  Division  of  Tonnage  in  Treasury  Department  rel- 
ative to  the  foreign  commerce  of  the  United  States  and 
the  decadence  of  American  shipping 

Treasury,  Secretary  of  the,  answers  the  House,  transmit- 
ting rc]>ort  of  acting  inspector  of  customs  concerning  the 
Youkon  River  and  the  Islands  of  St.  Paul  and  St.  George, 
Alaska 

Treasury,  Secretary  of  the,  answers  resolution  of  House 
of  January  31,  transmitting  statement  relative  to  amount 
of  tax  collected  on  liquors  and  tobacco  for  year  ending 
December  31,  18(59 '. 

Treasury,  Secretary'  of  the,  answers  the  House  relative  to 
the  fur-seal  fisheries  of  Alaska 

Treasury,  Secretary  of  the,  answers  House  relative  to  all 
special  agents  and  assistants  of  the  Treasury  Department 
on  the  rolls  on  the  4th  of  March,  1809 

Treasury,  Secretary  of  the,  transmits  reports  of  the  Su- 
pervising Architect  of  the  Treasury  relative  to  the  erec- 
tion of  public  buildings  at  Erie,  Pennsylvania,  Ac 

Treasury,  Secretary  of  the,  answers  the  House,  transmit- 
ting rejMirt  of  the  special  agent  of  Alaska  upon  the  fur- 
seal  fisheries 

Treasury.  Secretary  of  the,  answers  the  House  relative  to 
the  number  of  special  agents  appointed  and  now  acting 
for  the  Treasury  Department 

Treasury,  Secretary  of  the,  transmits  a  statement  of  the 
receipts  from  revenue  and  customs  in  Alaska 

Treasury,  Secretary  of  the,  transmits  statement  of  inci- 
dental and  contingent  expenses  of  his  Department  for 
year  ending  June  30,  1869 

Treasury,  Secretary  of  the,  transmits  statement  of  unex- 
pended balances  on  30th  June,  1809 ;  also  estimates  to 
complete  the  service  of  the  current  liscal  year,  &e 

Treasury,  Secretary  of  the,  transmits  statement  of  the  ex- 
j>enditures  for  public  and  private  purposes  in  the  District 
of  Columbia  from  the  establishment  of  the  seat  of  gov- 
ernment to  December  31,  1809 

Treasury,  Secretary  of  the,  answers  the  House  relative  to 
a  light  to  mark  the  pier  at  the  harbor  of  Plymouth,  &c, 
Massachusetts 

Treasury,  Secretary  of  the,  answers  the  House  relative  to 
harljor- masters'  fee  exacted  under  the  laws  of  New  York. 

Treasury,  Secretary  of  the,  trausmits  estimates  for  the 
cost  of  cases  and  fixtures  for  the  Treasury  building 

Treasury,  Secretary  of  the,  answers  the  House*,  transmit- 
ting a  report  of  the  Comptroller  of  the  Currency  relative 
to  circulating  notes  furnished  national  banks 

Treasury,  Secretary  of  the,  transmits  draught  of  hill  to 
provide  for  the  better  security  of  life  on  steam  and 
other  vessels 

Treasury,  Secretary  of  the,  answers  the  House  relative  to 
the  erection  of  a  public  building  at  l*aducah,  Kentucky.., 

Treasury,  Secretary  of  the,  answers  the  House  relative  to 
establishing  range-lights  on  St.  Clair  River,  Michigan 
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Treasury  ?Wretary  of  the.  answers  the  Hoo^e  relative  to 
money  paid  bank-note  coin j»ani»-s.  Ac 

Treasury.  secretary  of  the.  communicates  relative  to  an 
appropriation  for  craving.  Ac  around  the  cti>torn-b«»U"«r 
lot  at  WiM  asset.  Maine 

Treasury*.  Secretary  of  the.  a*»k*  an  appropriation  of 
£23* .».•«.*)  to  meet  the  current  expt-n-*-*  of  the  Marine 
Hospital 

Treasury.  Secretary  of  the.  an-wers  the  House  relative  to 
the  Pacific  Kail  way  companies 

Treasury.  .Secretary  of  the.  answers  the  Hon-?*  relative  to 
persons  other  than  regularly  appointed  revenue  orticers 
employed  in  the  citv  of  Brooklyn  or  New  York  to  aid  in 
the  collection  of  internal  revenue 

Treasurv,  Secretary*  of  the.  answers  the  House  relative  to 
the  necessity  of  a  li<:ht-hou>e  on  the  southern  shore  of 
Lake  Ontario 

Treasury,  .Secretary  of  the.  transmits  detailed  statement 
showing  the  payments*  on  account  of  the  public  debt 
from  17-D  to  l-:>» 

Treasurv,  Secretary  of  the.  answers  the  House  relative  to 
the  requirements  of  the  public  service  tor  new  public 
buildings 

Treasury,  Secretary  of  the,  answers  the  House  relative  to 
the  operation  of  the  sinking  fund  in  extiugui>hing  the 
war  debt  of  the  Revolution  and  war  of  1*12,  «Vc 

Treasury,  Secretary  of  the,  transmits  report  of  Rossi ter 
W.  Raymond  on  mines  and  mining  west  of  the  Rocky 
Mountains 

Treasury,  Secretary  of  the,  communicates  relative  to  the 
establishment  of  the  office  of  assistant  treasurer  iu  Bal- 
timore  

Treasury,  Secretary  of  the,  incloses  a  letter  from  the  Sec- 
retary of  State  asking  an  appropriation  to  pay  the  awards 
under  the  Hudson  Bay  and  Puget  Sound  Agricultural 
Company's  treaty  with  her  Britannic  Majesty 

Treasury,  Secretary  of  the,  communicates  relative  to  the 
duty  on  wire  rods 

Treasury,  Secretary  of  the,  transmits  detailed  statement 
of  expenditures  out  of  the  appropriation  contained  in  the 
11th  section  of  chapter  54  of  statutes  of  lri>2  for  coloni- 
zation purposes 

Treasurv,  Secretary  of  the,  answers  the  House  relative  to 
the  salaries  of  internal  revenue  storekeepers 

Treasury,  Secretary  of  the,  transmits  letter  from  the  Sec- 
retary  of  the  Interior  relative  to  the  accounts  of  the  col- 
onization agent 

Treasury,  Secretary  of  the,  communicates  relative  to  the 
value  of  the  tael  of  China 

Treasury,  Secretary  of  the,  answers  the  House  relative  to 
the  purchase  of  bonds  for  the  sinking  fund 

Treasury,  Secretary  of  the,  answers  the  House  relative  to 
the  interest  due  upon  the  bonds  issued  to  the  Pacific 
Railroad  Company 

Treasury,  Secretary  of  the,  answers  the  House  relative  to 
the  condition  and  management  of  the  marine  hospital 
at  Mobile .. 

Treasury,  Secretary  of  the.  transmits  letter  from  the  Com- 
missioner of  Internal  Revenue  relative  to  certain  spirits 
distilled  under  direction  of  a  committee  to  make  certain 
tests  of  spirit-meters 

Treasury,  Secretary  of  the,  transmits  communication  from 
the  Commissioner 'of  Internal  Revenue  relative  to  the 
Tice  meter 
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Treasury,  Secretary  of  the,  transmits  letter  from  the  Super- 
intendent of  the  United  States  Coast  Survey  asking  an 
appropriation  to  survey  Alaska  and  the  Aleutian  Islands. 

Treasury,  Secretary  of  the,  transmits  letter  from  the  Super- 
vising Architect  of  the  Treasury  Building  asking  for  an 
appropriation  of  $24,630  for  the  purpose  of  ventilating 
the  south  and  north  portions  of  west  wing 

Treasury,  Secretary  of  the,  answers  the  House  transmitting 
statement  of  balances  due  from  collectors  of  internal 
revenue  who  are  not  now  in  office 

Treasury,  Secretary  of  the,  transmits  statement  of  the  ac- 
count for  the  relief  of  the  children  and  heirs  of  John 
Chilton,  deceased 

Treasury,  Secretary  of  the,  answers  the  House  relative  to 
all  allowances  of  penalties,  fines,  forfeitures,  &c,  to  offi- 
cers of  the  revenue  or  informers 

Treasury,  Secretary  of  the,  transmits  draught  of  a  bill  to 
remedy  embarrassments  in  the  enforcement  of  the  laws 
relating  to  navigation  and  collection  of  customs 

Treasury,  Secretary  of  the,  answers  the  House  relative  to 
the  sale  of  the  Battery  at  New  York  for  the  erection  of 
custom-house  stores  thereon 

Treasury,  Secretary  of  the,  asks  for  an  appropriation  for 
the  maintenance  of  the  marine  hospital  service  for  next 
fiscal  year 

Treasury,  Secretary  of  the,  answers  the  House  relative  to 
the  refusal  of  telegraph  companies  in  New  York  to  report 
gross  receipts 

Treasury,  Secretary  of  the,  transmits  report  of  John  Jay 
Knox  relative  to  the  revision  of  the  mint  and  coinage 
laws 

Treasury,  Secretary  of  the,  transmits  in  answer  to  resolu- 
tion of  the  House  of  July  2,  1870,  a  statement  of  unex- 
pended balances 

Treasury,  Secretary  of  the,  transmits  answer  to  resolution 
of  the  House  calling  for  statement  of  amount  of  the  public 
debt  at  the  end  of  each  fiscal  year 

Treasury,  Secretary  of  the,  transmits  report  made  to  the 
Commissioner  of  Internal  Revenue  relative  to  the  collec- 
tion of  direct  taxes 

Treasury,  Secretary  of  the,  answers  the  resolution  of  the 
House  of  June  27,  1870,  relative  to  the  customs  cartage 
system  of  the  port  of  New  York 

Treaty  with  San  Domingo.  Message  of  the  President  of 
the  United  States  in  answer  to  request  of  the  House  for 
list  of  privileges  accompanying  or  relating  to  the 

Treaty.  Secretary  of  the  Treasury  asks  for  an  appropria- 
tion to  pay  the  awards  under  the  Hudson's  Bay  and 
Puget  Sound  Agricultural  Companies,  with  her  Britan- 
nic Majesty 

Troops  to  Kansas.  Message  of  the  President  of  the  United 
States  in  answer  to  the  House  relative  to  the  movement  of. 

Tyson,  Bryan.  Postmaster  General  communicates  relative 
to  his  action  in  rejecting  all  bids  made  by 

U. 

Upshur,  Commander  John  H.,  United  States  Navy.  Secre- 
tary of  the  Navy  transmits  proceedings  of  the  general 
naval  court-martial  in  the  case  of 

Utah.  Secretary  of  War  transmits  report  of  expenses  for 
suppressing  Indian  hostilities  in 

Utah.  Secretary  of  the  Treasury  transmits  copy  of  a  letter 
from  the  secretary  of  the  Territory  of,  relative  to  the 
deficiency  in  appropriations  for 
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V. 

Venezuela.  Message  from  the  President  of  the  United 
States  transmitting  communication  from  the  Secretary  of 
State  relative  to  claims  of  citizens  of  the  United  States 
against  the  government  of 

Ventilation  of  the  treasury  huilding.  Secretary  of  the 
Treasury  transmits  letter  from  the  Supervising  Architect 
of  the  Treasury  Building  relative  to : 

Ventilation  of  the  Interior  Department.  Secretary  of  the 
Interior  communicates  relative  to  the  condition  of  his 
huilding  as  to  light,  &c 

Vessels,  detention  of,  owned  in  loyal  States.  Secretary  of 
the  Treasury  communicates  relative  to 

Vessels.  Secretary  of  the  Navy  answers  the  House  trans- 
mitting a  list  of,  in  the  United  States,  the  names  of 
which  have  heen  changed  since  the  4th  of  March,  1869. .. 

Vessels.  Secretary  of  the  Treasury  transmits  draught  of 
bill  to  provide  for  the  better  security  of  life  on  board 
of,  &c 

Vessels.  Message  of  the  President  of  the  United  States  in 
answer  to  the  House  relative  to  Spanish  war,  coming  to 
the  United  States  for  repairs 

Vessels.  Secretary  of  the  Navy  auswers  the  House  relative 
to  officers  and,  of  the  Navy 

Vessels.  Secretary  of  State  transmits  report  in  compliance 
with  act  of  Congress  of  March  3, 1855,  regulating  the  car- 
riage of  passengers  in  steamships  and  other 

Vessels.  Secretary  of  the  Navy  answers  the  House  relative 
to  the  number  of  officers  now  on  the  active  list  in  the 
Navy,  number  of,  in  the  Navy  of  each  rate,  &c 

Virginia,  Secretary  of  the  Interior  answers  the  House 
giving  number  of  acres  of  public  lands  in,  and  other 
States 

Virginia.  Secretary  of  War  communicates  relative  to  the 
administration  of  civil  law  in 


\V. 

War  of  1812.    Secretary  of  War  communicates  relative  to 

the  surviving  soldiers  of  the 

War.    Annual  report  of  the  Secretary  of 


Papers  accompanying  the  above. 

Report  of  the  General  of  the  Army 

Papers  accompanying  tJie  above. 

Table  No.  1. — Proposed  organization  of  the  line  of  the 
Army  on  a  basis  of  twelve  companies  per  regiment 

Table  No.  2. — Proposed  organization  of  the  line  of  the 
Army  on  a  basis  of  ten  companies  per  regiment 

Table  No.  3. — Present  distribution  of  the  Army  of  the 
United  States 

Report  of  Lieutenant  General  Sheridan,  Division  of  Mis- 
souri  

Report  of  Major  General  Hancock,  Department  of  Dakota. 

Report  of  Major  General  Schoiield,  Department  of  the 
Missouri 

Report  of  Brevet  Major  General  Augnr,  Department  of 
the  Platte 

Report  of  Major  General  H.  W.  Halleck,  Division  of  the 
South 
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Paper*,  Jf-c. — Continued. 
Report  of  Brevet  Mayor  General  P.  St.  George  Cook,  De- 
partment of  the  Cumberland 

Report  of  Brevet  Major  General  Alfred  H .  Terry,  Depart- 
ment of  the  South , 

Report   of  Major  General  J.  A.  Mower,  Department  of 

Louisiana 

Report  of  Brevet  Major  General  Adelbert  Ames,  Depart- 
ment of  Mississippi 

Report  of  Major  General  George  G.  Meade,  Division  of 

the  Atlantic 

Report  of  Major  General  W.  S.  Hancock 

Report  of  Brevet  Major  General  Irvin  McDowell,  Depart- 
ment of  the  East ; 

Rej»ort  of  Brevet  Major  General  John  Pope,  Department  of 

the  Lake* 

Report   of  Brevet  Major  General  E.  R.  S.  Canby,  First 

Military  District 

Report  of  Major  General  George  H.  Thomas,  Division  of 

the  Pacific 

Report  of  Brevet  Major  General  E.  0.  C.  Ord,  Depart- 
ment of  California 

Report  of  Brevet  Major  General  Jefferson  C.  Davis,  De- 
partment of  Alaska 

Report  of  Brevet  Major  General  George  Crook,  Department 

of  the  Columbia 

Report  of  Major  General  J.  J.  Reynolds,  Fifth  Military 

District 

Annual  report  of  the  Adjutant  General  of  the  Army 

Report  of  the  Inspector  General 

Judge  Advocate  General 

Chief  Signal  Officer 

Quartermaster  General 

Commissary  General  of  Subsistence 

Surgeon  General 

Paymaster  General 

Chief  of  Ordnance 

United  States  Military  Academy 

Officers  of  the  Military  Academy 

Board  of  Visitors 

Officers  of  the  Board 

Commissioner  of  the  Bureau  of  Refugees, 

Freedinen,  &c 

War,  transmitting  report  of  commanding  officer  at  Camp 
Gaston.  California,  relative  to  the  murder  of  an  Indian  by 

a  white  settler.     Letter  from  the  Secretary  of 

War  in  answer  to  joint  resolution  of  February  19, 1869,  rela- 
tive to  the  Ryau-Hitchcock  mode  of  marine  fortifications. 

Letter  from  the  Secretary  of 

War,  transmitting  report  of  Chief  of  Engineers  upon  the 
public  works  in  the  harbor  at  Oswego,  New  York.   Letter 

from  the  Secretary  of 

War.  transmitting  report  of  Chief  of  Engineers  upon  the 
public  works  and  improvements  in  the  harbor  of  Ply- 
mouth, Massachusetts.    Letter  from  the  Secretary  of 

War.  transmitting  papers  relative  to  the  claim  of  William 
A.  Howard  for  pay  as  colonel  of  the  New  York  marine  re- 
giment, &c.     Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  April  1, 
1869,  transmitting  reports  in  regard  to  claims  of  persons 
claiming  to  reside  in  the  fourth  congressional  district  of 

Missouri.     Letter  from  the  Secretary  of 

War.  in  answer  to  a  resolution  of  the  House  of  Representa- 
tives of  December  10,  transmitting  surveys  as  to  impedi- 
ments and  obstructions  in  the  rivers  and  harbors  of  Mas- 
sachusetts.   Letter  from  the  Secretary  of 
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War,  in  answer  to  a  resolution  of  the  House  of  the  11th 
December  transmitting  report  of  the  Chief  of  Engineers 
of  survey  of  the  harbor  at  Port  Washington,  in  Wis- 
consin.   Letter  from  the  Secretary  of 

War,  transmitting  a  report  of  the  Chief  of  Engineers  upon 
Rock  Island  bridge.     Letter  from  the  Secretary  of 

War,  transmitting  annual  report  of  expenditures  at  the 
National  Armory  at  Springfield,  during  the  year  1869. 
Letter  from  the  Secretary  of 

War?  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  December  15  in  relation  to  the  payment  of 
the  reward  authorized  by  law  for  the  capture  of  Jeffer- 
Bon  Davis.     Letter  from  the  Secretary  of 

War,  in  answer  to  request  of  the  Committee  on  Military 
Affairs,  transmitting  statement  of  retired  officers  of  the 
Army  now  on  duty,  with  regard  to-pay,  &c.  Letter  from 
the  Secretary  of 

War,  transmitting  draught  of  a  proposed  bill  providing 
for  the  sale  of  certain  surplus  military  arsenals  of  the 
United  States.    Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  December  21,  1869,  transmitting  report  of  the 
Chief  of  Engineers  upon  the  condition  of  New  Haven 
harbor.    Letter  from  the  Secretary  of * 

War,  in  regard  to  the  administration  of  civil  law  in  Virginia. 
Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Representa- 
tives of  December  13  relative  to  the  Des  Moines  and 
Rock  Island  Rapids  of  the  Mississippi  River.  Letter 
from  the  Secretary  of 

War,  transmitting  report  of  expenses  for  suppressing  In- 
dian hostilities  in  Utah.    Letter  from  the  Secretary  of. . . 

War,  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  December  14  relative  t»  the  progress  made  in 
the  work  of  deepening  the  passes  of  the  Mississippi 
River.    Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  December  9  relative  to  the  condition  and 
improvement  of  the  Patapsco  River.  Letter  from  the 
Secretary  of 

War,  transmitting  certain  papers  relating  to  the  site  of  the 
United  State*  Artillery  School  at  Fortress  Monroe,  Vir- 
ginia.   Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  July  20,  1868,  providing  for  the  sale  of  a 
portion  of  Fort  Gratiot  military  reservation,  State  of 
Michigan.    Letter  from  the  Secretary  of 

War,  transmitting  communication  from  the  fifth  military 
district  urging  an  immediate  appropriation  for  expenses 
of  the  recent  election  in  Texas.  Letter  from  the  Secre- 
tary of 

War,  in  answer  to  resolution  of  the  House  of  Representa- 
tives of  December  7,  transmitting  statement  of  the  amount 
appropriated  and  expended  in  the  Washington  aqueduct. 
Letter  from  the  Secretary  of 

War,  transmitting  certain  papers  from  citizens  of  Texas, 
requiring  all  persons  elected  to  office  in  Texas  to  take 
the  oath  required  by  the  twelth  section  of  the  State  con- 
stitution.   Letter  from  the  Secretary  of 

War,  transmitting  report  of  the  Adjutant  General  recom- 
mending the  adoption  of  a  system  of  military  prisons, 
and  submitting  a  draught  of  a  proposed  law  upon  the 
subject.    Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Representa- 
tives of  December  13  relative  to  a  survey  of  the  Housa- 
tonic  River.    Letter  from  the  Secretary  of 
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War,  in  answer  to  a  resolution  of  the  House  of  Representa- 
tives of  Decemlier  11,  transmitting  report  upon  the  con- 
dition of  the  breakwater  at  Hyannis,  Massachusetts. 
Letter  from  the  Secretary  of 

War,  transmitting  report  ironi  the  Quartermaster  General 
relative  to  a  piece  of  land  purchased  for  the  burial  of 
officers  and  soldiers,  and  now  desired  by  the  "  Beneficial 
Society  of  the  Laboring  Sons  of  Cumberland."  Letter 
from  the  Secretary  of 

War,  transmitting  papers  relating  to  the  claim  of  the 
estate  of  the  late  Commodore  Thomas  Ap  C.  Jones. 
Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Representa- 
tives of  December  20,  1861),  transmitting  report  of  Chief 
of  Engineers  relative  to  the  cost  of  cutting  a  channel 
through  Hallett's  Point,  at  the  head  of  Long  Island. 
Letter  from  the  Secretary  of 

War,  transmitting  an  estimate  of  appropriations  required 
for  the  service  of  the  War  Department  for  iiscal  year 
ending  June  30,  1871.     Letter  from  the  Secretary  of 

War,  relative  to  survivors  of  the  war  of  1812.     Letter  from  . 
the  Secretary  of 

War,  transmitting  estimates  of  appropriations  required  to 
meet  deficiencies  for  the  service  of  that  Department  for 
fiscal  years  ending  June  30, 186*9  and  1870.   Letter  from  the 

Secretary  of 

Wrar,  iu  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  January  17,  transmitting  report  of  Chief  of 
Engineers  upon  the  condition  of  the  harbor  of  Black 
Lake,  Michigan.     Letter  from  the  Secretary  of 

War,  transmitting  a  cony  of  the  report  of  the  Judge  Advo- 
cate General  upon  tlie  case  of  First  Lieutenant  W.  J. 
Keays,  of  Sixteenth  New  York  cavalry.  Letter  from  the 
Secretary  of 

War,  transmitting  communication  from  Chief  of  Ordnance 
Department  relative  to  the  necessity  of  a  larger  clerical 
force  than  is  provided  for  in  the  pending  appropriation 
bill.     Letter  from  the  Secretary  of 

War,  transmitting  copy  of  report  of  the  Attorney  General 
on  the  ca.se  of  James  Belger.  Letter  from  the  Secretary 
of. m 


War,  transmitting  statement  of  contingent  expenses  of  his 
Department  for  the  year  1869.  Letter  from  the  Secretary 
of 


War,  in  answer  to  resolution  of  the  House  of  Representa- 
tives of  January  25  relative  to  the  accounts  of  the  Nash- 
ville and  Decatur  Railroad  Company.  Letter  from  the 
Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  February  17,  18(59,  transmitting  report  of  Chief 
of  Engineers  upon  the  proposed  improvement  of  the 
harbor  of  Chicago.      Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Representa- 
tives of  February  2  in  relation  to  report  of  the  commis- 
sion to  prepare  plans  and  estimates  for  a  new  War  De- 
partment building.     Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  January  27,  transmitting  report  of  General 
Warren  relative  to  the  improvement  of  Mississippi 
River,  at  or  near  the  Falls  of  St.  Anthony.  Letter  from 
the  Secretary  of 

War,  in  answer  to  resolution  of  the  House  of  Representa- 
tives of  January  31,  transmitting  report  of  Chief  of 
Ordnance  as  to  the  quantity  of  copper,  &c,  now  on  hand 
in  the  various  arsenals.    Letter  from  the  Secretary  of. . . 
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War,  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  January  17,  transmitting  report  of  Chief  of 
Engineers  upon  the  improvement  of  the  harbor  of  Mich- 
igan City.     Letter  from  the  Secretary  of 

War,  in  answer  to  the  request  of  the  Committee  on  Military 
Affairs  transmitting  report  relative  to  the  Montana 
territorial  militia.    Letter  from  the  Secretary  of 

War,  in  answer  to  Committee  on  Military  Affairs  transmit- 
ting report  of  the  Adjutant  General  relative  to  Missouri 
State  militia.     Letter  from  the  Secretary  of 

War,  transmitting  the  report  of  the  Adjutant  General  rela- 
tive to  the  One  hundred  and  eighty-sixth  regiment  Penn- 
sylvania volunteers.     Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  Jannary  21,  transmitting  report  of  the  survey 
of  the  port  of  Sheboygan,  Michigan.  Letter  from  the 
Secretary  of r. 

War,  transmitting  communication  from  the  governor  of 
Wyoming  relative  to  the  establishment  of  an  ordnance 
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REPORT 


OF  THE 


COMMISSIONER  OF  AGRICULTURE. 


Depabtment  of  Agriculture, 

Washington,  D.  ft,  December  1, 1869. 

Sib:  I  liave  tlie  honor  to  submit  the  eighth  annual  report  of  the 

Commissioner  of  Agriculture. 

The  year  lias  been  one  of  vicissitude;  of  mingled  constancy  and 

ehange-,   of   general  fruitfulness  and  local  blight;   of  genial  sun  and 

fructifying  rains,  with  periods  of  drought  and  inflictions  of  destroying 

tempest  and  deluging  flood.     The  meteorology  of  the  year  has  been 

marked  and  peculiar,  threatening  disasters  which  have  been  partially 

averted,  and  attended  with  various  compensations.     He  that  u  causeth 

the  grass  to  grow  for  the  cattle  and  herb  for  the  service  of  man"  has 

overruled  the  strife  of  the  elements  and  crowned  another  year  with 

goodness  and  blessing,  so  that "  the  pastures  are  clothed  with  flocks, 

and  the  valleys  are  covered  over  with  corn." 

The  effect  of  these  meteorological  changes  has  been  more  or  less  inju* 
rious  in  proportion  to  the  degree  of  negligence  in  culture  and  crudity 
in  condition  of  heavy  or  moist  lands.  In  some  instances  soils  which 
are  naturally  of  superior  excellence,  but  in  inferior  mechanical  condi- 
tion, have  yielded  unprofitable  returns.  The  production  of  the  country 
might  be  increased  hundreds  of  millions  of  dollars  by  more  thorough 
comminution  of  soils,  by  their  proper  modification  and  amelioration, 
and  by  the  draining  of  saturated  or  tenacious  lands.  The  loss  from 
want  of  these  agricultural  improvements,  serious  in  any  season,  is 
exceptionally  large  the  present  year.  As  another  result,  a  wider  range 
is  seen  in  the  rate  of  production  per  acre,  extending  from  decided  suc- 
cess to  utter  failure. 

The  monetary  returns  of  the  harvest  have  been  equally  varied  with 
the  degree  of  natural  production.  The  general  financial  tendency 
toward  a  shrinking  of  values  has  reduced  the  prices  of  abundant 
crops,  and  caused  a  depression  which  has  not  been  exceeded  in  the 
same  quarters  for  years.  The  wheat  farmer,  with  a  full  garner,  is  not 
joyous  over  his  market  returns;  while  the  corn-grower,  if  blest  with  a 
fall  crop,  has  no  cause  for  despondency.  The  cotton  producer,  who  has 
not  yet  glutted  the  markets  of  the  world  with  over-production,  is  jubi- 
lant over  his  golden  gains.    This  difference  in  values  and  resulting 
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profits,  always  varying,  yet  ever  observed  in  some  degree,  is  more  strik- 
ingly prominent  than  usual,  and  teaches  the  necessity  of  accurate  cal- 
culation of  the  changing  proportions  of  supply  and  demand,  and  the 
importance  of  variety  in  farm  production,  with  duo  regard  to  a  careful 
equilibrium  between  the  multiform  branches  of  rural  industry. 

The  tendency  of  present  prices  of  farm  products  indicates  the  neces- 
sity of  increased  attention  to  the  propagation,  growing,  and  fattening 
of  farm  animals,  and  to  the  production  of  meats,  poultry,  butter,  cheese, 
milk,  and  various  other  animal  products ;  while  the  prevalence  of  special 
cropping,  upon  a  depletive  and  exhaustive  system,  enforces  urgently  the 
appeal  for  a  mixed  husbandry  based  upon  stock-growing. 

The  activity  and  business  energy  of  our  countrymen  naturally  lead  to 
great  enterprises,  in  which  much  capital  is  employed,  and  labor  is  econ- 
omized and  made  effective  by  means  of  machinery.  While  a  mixed 
agriculture  is  recommended  for  farmers  of  limited  means  and  moderate 
ambition,  large  ventures  in  special  culture,  by  men  of  ample  capital  and 
great  executive  ability,  should  not  be  discouraged,  unless  their  increased 
production  is  obtained  at  the  expense  of  deterioration  of  the  soil.  Exam- 
ples of  large  products  and  great  profits  act  as  a  spur  to  the  enterprise 
of  the  average  farmer,  but  may  work  a  serious  injury  to  those  in  whom 
energy  and  zeal  are  not  sufficiently  supported  by  capital  and  ability  to 
manage  large  affairs. 

MENTAL  CULTURE. 

The  American  farmer  is  cultivating  not  soil  alone,  but  brains.  The 
most  potent  agricultural  educator  is  the  agricultural  press.  It  wields  a 
power  a  tithe  of  which  it  did  not  possess  twenty  years  ago.  Its  im- 
provement within  that  period  has  been  wonderful,  and  its  progress  was 
never  so  apparent  as  at  the  present  time.  The  most  practical,  earnest, 
and  scientific  workers  in  agriculture  are  the  editors  and  writers  of  our 
rural  literature.  The  mass  of  farmers  are  advancing  in  intelligence, 
and  no  longer  stigmatize  as  "  book  farming  "  the  written  experience  of 
the  most  scientific  and  the  most  successful  of  their  own  class. 

The  industrial  colleges,  from  which  co-operation  in  this  direction  is 
confidently  expected,  are  yet  in  process  of  organization.  The  Cornell  Uni- 
versity, with  a  munificent  endowment,  has  been  opened  under  gratifying 
auspices;  a  new  faculty  has  been  assigned  to  the  Pennsylvania  College; 
the  New  Hampshire  College  of  Agriculture  and  the  Mechanic  Aits  has 
just  finished  its  initiatory  course ;  the  Massachusetts  Agricultural  Col- 
lege is  fully  organized  and  working  successfully;  the  State  Agricultural 
College  of  Michigan  has  enjoyed  a  year  of  prosperity ;  and  the  institu- 
tions of  Maine,  Connecticut,  Maryland,  Kentucky,  Illinois,  Wisconsin, 
Iowa,  and  Kansas  have  reported  a  reasonable  degree  of  progress.  Other 
institutions  are  on  the  eve  of  organization  for  active  eifort.  It  is  desir- 
able that  all  the  States  shall  employ  in  the  wisest  manner  this  agency 
for  advancing  the  intellectual  status  of  the  industrial  classes. 
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RENEWAL  OP  CANADIAN  RECIPROCITY. 

The  fanning  interest  is  unalterably  opposed  to  the  proposition  for 
the  renewal  of  the  reciprocity  treaty  with  the  Dominion  of  Canada,  a 
measure  fraught  with  dangerous  competition,  with  few  compensating 
advantages ;  a  measure  by  which  surplus  crops  grown  with  cheaper 
labor,  bearing  no  part  of  the  burden  of  our  national  taxation,  would 
find  convenient  market  in  our  seaboard  cities,  while  our  own  surplus, 
produced  at  greater  distance  from  our  principal  markets,  is  subject  to 
expensive  transportation  and  heavy  taxation.  A  limited  number  of 
merchants  and  forwarders  in  northeastern  cities  might  realize  a  small 
advantage,  but  no  class  of  American  farmers  would  derive  the  least 
benefit  from  the  arrangement.  There  is  no  good  reason  why  the  duties 
levied  upon  imports  should  not  be  operative  alike,  without  favor  or  in- 
vidious distinction,  upon  all  foreign  powers  and  nationalities.  If  Canada, 
on  one  side,  may  be  exempt  from  commercial  restrictions,  Mexico,  on 
the  other,  may  claim  a  similar  advantage,  and  any  foreign  nation  may 
demand  exemption  from  restrictions  which  are  equivalent  only  to  the 
excise  burdens  placed  necessarily  upon  our  own  people. 

THE  WOOL  INDUSTRY. 

A  period  of  depression  has  been  realized  by  our  wool-growers  daring 
the  past  four  years,  which  has  been  shared  by  all  other  wool-growing 
countries,  but  which  has  been  greatly  modified  and  relieved  by  the 
operation  of  the  present  tariff,  which  has  prevented  the  utter  prostra- 
tion of  this  necessary  branch  of  industry  in  the  present,  and  assured 
its  rapid  recuperation  in  the  future.  A  sufficient  quantity  of  carpet 
wool*,  not  produced  in  this  country,  has  been  admitted  from  abroad  at 
low  rates  of  duty ;  a  sufficiency  of  most  grades  of  clothing  wools  has 
teen  produced  at  home  and  sold  at  lower  prices  than  when  foreign  wools 
were  admitted  at  nominal  rates ;  and  an  impetus  has  been  given  to  the 
production  of  combing  wools,  which  will  not  only  greatly  benefit  the 
textile  interest,  but  improve  the  quality  and  quantity  of  mutton  in  the 
Markets  of  the  land. 

Dissatisfied  with  present  receipts  and  gloomy  over  future  prospects, 
toany  farmers  have  sacrificed  a  portion  of  their  flocks  during  the  past 
year.  It  is  estimated  that  four  millions  of  culls  were  killed  for  pelts 
ani  tallow.  American  agriculture,  in  all  its  branches,  is  peculiarly 
object  to  periods  of  elevation  and  depression  from  the  impulsive  action 
*hich  stimulates  over-production  at  one  time,  followed  by  panic  and 
abandonment  of  the  temporarily  unprofitable  pursuit  The  wool  inter- 
est has  often  suffered,  not  merely  from  ordinary  causes  of  fluctuation, 
bat  more  disastrously  still  from  tariff  changes,  frequent  and  extreme  as 
well  as  unexpected.  Jt  is  essential  to  the  welfare  of  this  important  in- 
dustry that  the  present  moderate  schedule  of  duties  should  be  continued 
without  modification. 


\ 


8  AGRICULTURE  REPORT. 

THE  CENSUS  OP  1870. 

The  importance  of  full  and  accurate  statistics  of  production  has  never 
been  sufficiently  realized.  In  no  country  within  the  pale  of  civilization 
is  the  necessity  of  such  means  of  information  so  imperative.  Until 
1850  no  schedules  of  agricultural  production  were  incorporated  into  the 
decennial  census,  and  then  only  a  few  of  the  leading  features  were  in- 
cluded. In  1860  the  list  was  enlarged,  while  the  anomalous  omission  of 
acreage  of  crops  still  marred  the  value  of  the  work.  This  feature,  the 
first  in  the  economy  of  every  foreign  census  of  production,  furnishes,  in 
connection  with  that  of  quantities,  invaluable  means  of  comparison  and 
analysis.  The  enlightened  judgment  of  Congress  will  doubtless  remedy 
this  defect  in  former  enumerations  in  legislating  for  the  census  of  1870; 
and  it  is  of  equal  importance  that  the  vague  and  meaningless  distinc- 
tions of  "improved  v  and  "  unimproved "  land  should  be  replaced  by 
more  natural  and  useful  divisions,  showing  the  acreage  of  actual  tillage, 
of  permanent  pasture,  fallows  or  commons,  and  wood  lands.  While  the 
schedules  should  be  judiciously  enlarged,  care  should  be  exercised  to 
prevent  burdening  them  with  excessive  fullness,  complexity,  or  ob- 
scurity, which  would  militate  against  the  accuracy  and  diminish  the 
value  of  the  returns.  The  question  of  taking  the  census  every  five 
years  by  the  national  government  is  worthy  of  deliberate  consideration 
in  a  country  so  rapidly  progressive  in  population  and  sentiment  j  and 
it  is  to  be  hoped  that  the  provision  for  annual  returns  of  the  principal 
farm  products  by  local  officers  of  certain  States  will  be  extended  till 
it  embraces  all  the  States. 

SOUTHERN  AGRICULTURE. 

The  continued  high  price  of  cotton  has  made  its  culture  more  profit- 
able than  at  any  former  period,  and  the  crop  of  18G8  has  yielded  a 
larger  amount  of  money  than  that  of  1859.  Tho  yield  of  the  past  year 
exceeded  very  slightly  the  estimate  of  this  Department,  which  was 
2.380,000  bales.  The  present  season  has  witnessed  great  activity  in 
this  culture,  an  increase  of  area  cultivated,  and  more  general  and  gen- 
erous fertilization  ;  and  has  also  been  characterized  by  drought  in  the 
seaboard  States,  and  other  causes  of  diminished  production,  which  have 
modified  the  expectations  of  planters;  yet  the  crop  will  exceed  that  of 
last  year,  and  may  reach  2,700,000  bales.* 

I  regret  to  observe,  from  official  correspondence  and  during  a  brief 
tour  through  the  cotton  States,  the  tendency  to  neglect  other  crops  and 
concentrate  all  available  labor  and  capital  upon  a  single  product,  how- 
ever profitable.  The  inevitable  result  will  be  more  cotton  and  smaller 
net  returns  in  money  after  the  purchase  of  needed  supplies,  and,  as  a 
further  result,  a  slower  improvement  of  neglected  lands.  This  bane  of 
southern  agriculture  is  still  operative,  and  may  cease  to  exist  only  when 
low  prices,  disaster,  and  despondency  shall  again  arrest  the  impolitic 

*  Six  weeks  later,  tho  seasou  proving  unusually  favorable,  this  estimate  was  ad- 
vanced to  3,000,C00  bales. 
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and  irrational  coarse  of  production.  I  would  not  advise  an  attempt  to 
keep  np  prices  by  limiting  the  yield;  a  somewhat  larger  supply  of  the 
staple  is  needed  in  the  markets  of  the  world;  the  present  rates  cannot 
be  sustained  indefinitely;  but  I  would  not  foster  the  suicidal  mania  for 
cheapening  the  money-producing  crop  while  rendering  dearer  every 
other  that  must  be  purchased  as  an  auxiliary  of  its  production. 

It  is  gratifying,  however,  to  note  the  increase  of  cotton  manufactures 
in  the  cotton  region,  their  flourishing  condition,  their  large  dividends, 
and  the  quality  of  their  yarns  and  fabrics.  Operatives  are  easily  ob- 
tained, at  reasonable  wages,  becoming  readily  inured  to  habits  of  sys- 
tematic industry,  and  rapidly  acquiring  the  requisite  skill.  At  the 
commencement  of  the  present  year  there  were  eighty-six  cotton  mills 
reported  from  Southern  States  to  the  National  Association  of  Cotton 
Manufacturers  and  Planters,  running  225,063  spindles,  consuming 
31,415,750  pounds.  The  following  are  details  of  returns  from  the  cotton 
States: 


State. 


Virginia 

North  Carolina 
South  Carolina 
Georgia 

Alabama, 

Mississippi 

Texas 

Arkansas 

Tennessee 


Mills. 

Spindles. 

Average 
yarn. 

Cotton  spun. 

10 

36,060 

15} 

4, 010, 000 

17 

34,349 

10* 

3, 537, 000 

6 

31,588 

13| 

4, 174, 100 

SO 

69,783 

12| 

10, 864, 350 

8 

35,196 

17 

2, 820, 596 

6 

8,753 

9 

1, 457, 000 

4 

8,538 

9J 

1, 373, 104 

S 

924 

H 

358,400 

10 

13,720 

10 

1,847,200 

Average 
per  spindle. 

111.  18 
145.85 
132.14 
155.70 
113.00 
166.48 
160.90 
36a  83 
134.00 


The  cotton  manufactured  in  the  United  States  in  1860  was  422,704,975 
pounds ;  in  1868,  by  these  returns,  450,000,000  pounds.  At  the  former 
date  the  home  consumption  was  twenty  per  cent,  of  the  crop;  it  is  now 
forty  per  cent.  As  the  ratio  of  consumption  shall  be  further  increased, 
the  prosperity  of  the  country  and  of  the  cotton  section  will  advance. 

The  sugar  interest  is  rapidly  attaining  its  former  proportions.    A  dis- 
position is  indicated  to  extend  its  culture  beyond  the  cane  plantations 
of  the  Mississippi  Eiver  to  Florida,  Southern  Georgia,  and  Texas.   Fruit 
culture  is  gaining  a  prominence  winch  it  never  before  enjoyed ;  vine- 
yards of  hundreds  of  acres  in  extent  have  been  established,  and  orchards 
of  thousands  of  acres,  with  groves  of  oranges  and  other  tropical  fruits. 
There  is  evidence  of  progress  also  in  the  use  of  improved  agricultural 
implements,  the  employment  of  fertilizers,  and  in  the  mental  activity 
and  spirit  of  inquiry  which  are  moving  the  rural  mind  of  this  section. 


THE  WHEAT  CULTURE. 


The  wheat  interest  is  at  present  suffering  from  one  of  the  periodical 
seasons  of  depression  which  are  the  inevitable  result  of  exclusive  reli- 
ance tipon  a  single  crop.    A  good  yield  was  obtained  last  year,  and  a 
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still  larger  result  the  present  season ;  this  fact,  in  combination  with 
financial  causes,  has  depressed  the  price  to  a  lower  point  than  has  been 
reached  since  1860.  The  continuous  planting  of  the  new  lands  of  the 
West  with  wheat  is  removing  westward,  year  by  year,  the  center  of 
wheat  production,  and  increasing  the  distance  of  transportation,  while 
the  railroads,  by  their  combination  and  advance  of  tolls  to  secure  divi- 
dends upon  watered  stock,  are  increasing  in  equal  ratio  the  cost  of 
freights.  Thus  are  wheat-growers  reaping  the  fruits  of  their  own  im- 
provident husbandry,  and  suffering  extortion  and  loss  from  the  accident 
of  location.  A  diversification  of  industry,  both  agricultural  and  manu- 
facturing, will  render  them  masters  of  the  situation,  and  release  them 
from  subservience  to  the  railroads  and  European  wheat  markets.  The 
pioneer  or  "skinning"  system  of  culture  mtjst  be  abandoned,  at  least  in 
the  settled  States,  and  capital  be  used  in  farm  improvements.  A  judi- 
cious investment  in  draining  often  pays  one  hundred  per  cent,  the  first 
year;  a  single  horse-hoeing  of  growing  wheat,  as  reported  to  this  De- 
partment, has  doubled  the  yield,  and  paid  a  thousand  per  cent,  upon  its 
cost;  and  improvement  in  breeds  of  farm  stock  yields  large  dividends 
upon  the  investment 

HOLDING  NON-PRODUCTIVE  LANDS  UNPROFITABLE. 

The  greed  for  the  acquisition  of  land  is  a  serious  bar  to  progress,  in 
ferm  improvement.  The  aim  of  the  pioneer  has  been,  not  to  become  a 
good  farmer,  but  a  holder  of  broad  acres — to  grow  more  wheat,  to  buy 
more  land.  The  result  is  a  sparse  settlement,  poor  roads,  straw  stables, 
few  farm  improvements,  and  a  slow  advance  in  prices  of  real  estate 
after  the  first  sudden  rise  in  values.  It  is  a  dangerous  fallacy  that  non- 
productive farm  lands  are  profitable.  Excepting  only  a  brief  period  of 
frontier  development  and  proximity  to  rising  cities,  the  causes  which 
influence  the  advance  of  prices  of  such  lands  can  never  swell  the  coffers 
of  capital  like  the  wonderful  accumulating  power  of  compound  interest. 

The  following  table,  showing  the  increase  of  the  assessed  valuation 
of  farms  between  1850  and  1860,  a  period  of  great  agricultural  activity 
and  almost  unexampled  advance  in  prices  of  farm  lands,  points  to  the 
folly  of  expecting  to  realize  wealth  from  the  soil  except  by  its  judicious 
cultivation: 


States. 


Maine 

New  Hampshire 

Vermont 

Massachusetts . . 
Rhode  Island  . . . 

Connecticut 

KewXork 


$12  04 

$13  73 

16  28 

18  61 

15  35 

22  05 

32  50 

36  91 

30  81 

37  50 

30  50 

30  27 

89  00 

38  30 

.3    « 


1.44 
1.45 
4.39 
1.31 
8.11 
U82 
3.38 
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Table  showing  ite  ****•««  of  the  assmed  valuation  offmrmt,  ^-c— Continued. 


State* 


Sew  Jersey. -- 
P«Ensylvania . 

Debarar* 

Maryland 

Virginia 

North  Carolina 
Scrath  Carolina 
Georgia..... . . 

Honda 

.■ 
>pi 

T 

I 
H 
H&ncrfa.. 

Old* 

Calibrate 
Ongaa... 
ft*..... 


1650. 


$43  67 
27  33 
19  74 

18  81 
867 

3  23 
5  08 

4  19 
3  96 

5  29 
521 

15  19 
1  43 
5  87 

5  15 
9  14 
G  49 
7  15 

10  66 

19  93 

11  83 
9  58 
560 

6  08 
99 

6  58 
665 


I860. 


$60  41 
53  91 
31  29 
30  18 

11  94 

6  03 

8  62 
5  89 
5  62 
920 

12  42 
22  02 

3  47 

9  57 

13  12 

15  21 
12  04 
19  55 

21  76' 
33  12 

22  87 

16  61 

10  14 

11  90 
5  58 

7  37 

14  82 


£  * 
&& 


2* 


$16  47 
11  53 

11  55 
U  87 

3  67 

2  80 

3  54 
1  70 

1  G6 
3  91 
7  21 

6  83 

2  04 

3  70 

7  97 

6  07 
5  55 

12  40 
11  10 

13  19 
11  04 

7  03 
454 
582 
459 

79 

8  17 


C-  p. 

3  S  s 

a  ts  S 

t  s  § 
.3  IS 


3.73 
4.21 
5.65 
6.08 
4.45 
8.62 
6.93 
4.02 
4.13 
7.34 

13.89 
4.41 

14.29 
6.31 

15.43 
6.63 

a  53 

17.33 

10.41 
6.63 
9.33 
7.83 
a  13 
9.54 

46.36 
L24 

12.25 


RAMIE. 

The  Boehmeria  nivea — the  name  under  which  the  new  botanical 
classification  for  what  was  formerly  designated  Urtica  nivea — known  in 
commerce  as  China  grass,  and  locally  as  ramie,  and  by  many  other  syn- 
onyms, has  been  disseminated  throughout  the  South,  and  is  beginning  to 
be  cultivated  in  extensive  plantations.  I  have  given  much  attention  to 
the  propagation  and  dissemination  of  this  plant,  with  a  full  appreciation 
of  its  capabilities,  and  an  earnest  endeavor  to  aid  in  overcoming  the 
mechanical  difficulties  which  at  present  limit  its  use  in  textile  produc- 
tions, and  I  have  witnessed  with  regret  the  unenlightened  enthusiasm 
and  unreliable  statements  by  which  interested  propagators  havo  dis- 
credited an  enterprise  which  should  have  a  fair  and  successful  trial. 
The  value  of  the  fiber  is  unquestioned ;  its  use  could  be  largely  extended 
if  it  were  properly  prepared  for  market;  and  its  ultimate  success  will 
depend,  not  upon  the  facility  of  its  culture  or  the  suitableness  of  climate, 
bat  upon  the  economy  of  its  manufacture.  A  prominent  manufacturer 
in  Bradford,  England,  expresses  the  opinion  that  it  will  become  a  staple 
fiber,  and  in  some  degree  supply  the  place  of  cotton  or  wool,  if  it  can  be 
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procured  for  £45  to  £50  per  too,  or  ten  cents  per  pound.  There  is  a 
present  limited  demand  for  it  at  £70  per  ton.  He  states  that  American 
planters  are  injuring  their  interests  by  their  manner  of  preparing  the 
fiber,  declaring  all  samples  received,  from  which  attempts  have  been 
made  at  discharging  the  gum,  to  have  been  tender,  nearly  decayed,  of 
bad  color,  and  entirely  without  luster.  No  reliable  machine  for  strip- 
ping the  fiber  and  taking  off  the  outer  bark  has  yet  been  put  in  opera- 
tion. Such  an  invention  may  do  much  toward  deciding  the  practica- 
bility of  placing  this  among  the  valuable  and  permanent  products  of 
our  agricultural  industry. 

CINCHONA. 

I  have,  in  a  former  report,  called  attention  to  the  propriety  of  the 
cultivation  of  the  Peruvian  bark  tree  within  the  limits  of  the  national 
domain,  and  would  again  urge  the  necessity  which  exists  for  establish- 
ing a  cinchona  plantation  at  the  point  most  suitable  for  its  healthy 
growth,  and  I  trust  that  a  liberal  appropriation  will  be  made  for  this 
X)urpose. 

INTERNATIONAL  EXCHANGES. 

The  system  of  international  exchanges  recently  adopted  by  the  De- 
partment has  been  continued  during  the  past  year  with  gratifying 
success,  and  arrangements  have  been  completed,  in  addition  to  those 
announced  in  my  last  report,  with  the  governments  of  Brazil,  BavUria, 
Russia,  Switzerland,  and  Honduras;  the  Horticultural  Union  Society 
of  Berlin,  Prussia;  the  Royal  Society  of  Brussels,  Belgium;  the  Royal 
Gardens  of  Madrid,  Spain;  the  Horticultural  Society  of  Bremen,  Ger- 
many; the  governor-general  of  Vilayet,  Turkey;  the  Royal  Meteorologi- 
cal Society,  London;  the  Scottish  Meteorological  Society,  Edinburgh ; 
and  the  Agricultural  Society  of  Sydney,  New  South  Wales. 

Relations  of  exchange  are  now  existing  with  nearly  three  hundred 
learned  agricultural  and  industrial  societies,  chiefly  European,  but  some 
of  them  in  Asia,  Africa,  and  South  America.  In  nearly  every  case  in 
which  the  proposition  for  exchange  has  been  made,  the  response  has 
been  prompt  and  favorable.  In  many  cases  the  societies,  in  addition  to 
their  own  publications,  have  presented  to  the  Department  valuable 
works  published  by  private  parties.  Several  governments  have  also 
presented  their  publications  upon  agriculture  and  kindred  subjects. 

During  the  year  one  hundred  and  three  varieties  of  American  tree 
seeds  have  been  sent  to  the  Botanical  Garden,  Melbourne,  Australia; 
similar  asortments  to  the  royal  Minister  of  Agriculture,  Austria;  to 
the  Botanical  Garden  near  London,  England;  and  to  the  Botanical 
Garden,  Madrid,  Spain.  To  the  Agricultural  Society  of  Good  Hope 
thirty-two  packages  of  cereals  have  been  sent;  fifty  pounds  of  American 
cotton  seed  to  the  Chinese  government;  one  hundred  and  thirty  pack- 
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ages  of  vegetable  seeds  to  the  Japanese  government  ;  and  one  hundred 
and  thirty-four  papers  of  American  tobacco  seed  and  eighty-six  pack- 
ages of  cereals  to  the  republic  of  Liberia,  Africa.  Donations  of  a  simi- 
lar character,  for  experimental  purposes,  have  been  received  from  the 
principal  countries  of  Europe,  from  colonies  of  Great  Britain,  from  Cen- 
tral and  South  America,  from  the  Chinese  and  the  Japanese  government, 
and  from  the  West  Indies. 

THE  LIBRARY. 

During  the  year  nearly  one  thousand  volumes  have  been  added  to  the 
library,-  the  additions  consisting  exclusively  of  works  upon  the  special 
interests  committed  to  the  charge  of  the  Department.  A  portion  of  the 
books  have  been  purchased,  but  the  larger  number  have  been  received 
in  exchange  for  publications  of  tho  Department.  The  additions  made 
are  of  great  value,  being  fresh  and  reliable  records  of  the  progress  of 
agriculture  and  collateral  sciences  throughout  the  world,  including  new 
discoveries  in  botany,  geology,  natural  history,  chemistry,  meteorology, 
&c.  The  Department  is  also  in  receipt  of  all  the  prominent  agricultural 
journals,  both  foreign  and  domestic,  which  of  themselves  will  soon  con- 
stitute a  reference  library  of  value. 

DISEASES   OF  STOCK. 

The  numerous  epizootic  and  zymotic  diseases  by  which  our  cattle  are 
infected  demand  the  intelligent  consideration  of  the  general  government 
$nd  of  the  several  States.    Besides  the  ordinary  diseases  to  which  cattle 
in  open  pasture  are  subject,  there  is  much  suffering  and  loss  produced 
by  the  restraint  and  unhealthy  conditions  in  which  our  domestic  animals 
(especially  the  cow  and  the  horse)  are  placed,  in  disregard  of  their 
natural  habits  and  of  the  well-known  laws  of  hygiene.    Simple  human- 
ity, irrespective  of  any  pecuniary  consideration,  would  dictate  that  the 
services  of  these  useful  animals  should  be  rewarded  by  proper  care  and 
attention  j  but  when  it  is  known  that  several  of  the  diseases  which  are 
produced  by  our  neglect  of  animal  comfort  are  continually  communicated 
to  man — small-pox,  typhoid  fever,  and  glanders  among  the  number — 
it  would  seem  to  be  the  duty  of  the  government  not  only  to  direct  the 
attention  of  the  agricultural  community  to  the  want  of  care  of  stock  and 
to  the  general  ignorance  of  appropriate  treatment,  but  also  to  encourage 
the  establishment  of  institutions  where  veterinary  medicine  and  hygiene, 
in  their  widest  application,  may  be  taught,  and  a  class  of  practitioners 
be  produced  capable  of  solving  the  problem — how  to  preserve  domestic 
animals  in  good  health  under  conditions  not  natural  to  the  species. 
The  experience  of  the  past  few  years  has  demonstrated  the  increased 
necessity  of  such  facilities,  and  I  therefore  strongly  recommend  the 
establishment  of  a  division  of  veterinary  surgery  in  connection  with  this 
Department. 
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THB  ANNUAL  REPORT. 

A  change  has  been  effected  in  the  matter  and  style  of  the  annual 
volume  of  Department  transactions,  which  will  enhance  its  value  and 
enlarge  its  usefulness.  Exhaustive  treatises  upon  special  topics  by  pri- 
vate individuals  have  been  discarded,  and  in  their  places  are  presented, 
under  the  report  of  the  Editor,  digests  of  official  researches  upon  popu- 
lar and  timely  topics,  suggested  by  the  exigencies  of  the  hour  and  illus- 
trative of  the  direction  of  rural  progress.  These  investigations,  instead 
of  being  conducted  by  a  single  individual  from  private  resources,  are 
made  with  the  aid  of  a  large  corps  of  special  correspondents,  officers  of 
industrial  organizations,  diplomatic  representatives  of  the  country 
abroad,  and  experts  in  special  branches  of  rural  technology.  While  the 
co-operation  of  experts  is  thus  secured,  the  unity  and  consistency  of  the 
work  is  not  marred  by  dissimilar  views  and  irreconcilable  differences  of 
feet  and  opinion.  It  is  believed  that  this  plan  will  enhance  the  prac- 
tical value  of  the  volume,  and  render  it  more  legitimately  a  report  of 
official  operations  and  a  record  of  agricultural  progress. 

CHEMICAL  DIVISION. 

The  work  of  the  chemical  division  has  been  considerably  increased. 
The  number  of  analyses  performed  has  been  greater  than  in  previous 
years,  while  the  information  given,  orally  and  by  letter,  to  parties  apply- 
iBg  for  assistance  on  matters  of  industrial  chemistry,  has  occupied  more 
working  time  and  has  been  more  comprehensive  than  ever  before.  The 
general  operations  of  the  laboratory  have  embraced  analytical  work  for 
agricultural  communities  and  societies  in  various  parts  of  the  country, 
for  individual  farmers  and  others,  for  large  industries,  and  for  other 
departments  of  the  government.  The  laboratory  has  been  rendered  more 
efficient  by  the  purchase  of  additional  apparatus,  but  the  outfit  is  not 
yet  complete.  The  collection  of  minerals  deemed  necessary  to  illustrate 
agricultural  and  economical  geology  is  in  course  of  formation,  and  valua- 
ble specimens  are  being  received  from  time  to  time  from  various  sections 
of  the  country,  cases  for  the  exhibition  of  which  are  being  constructed. 

THE  MUSEUM. 

The  agricultural  cabinet  or  museum  of  the  Department  has  been  en- 
larged and  improved  during  the  year,  and  gives  renewed  evidence  of 
usefulness  as  a  means  of  reference  in  agricultural  and  industrial  arts. 
Valuable  donations  are  being  received  from  individuals  and  societies  in 
all  quarters  of  the  globe.  During  the  past  year  the  Department  has  re- 
ceived from  various  parts  of  the  country  many  valuable  additions  to 
the  museum  of  fruits,  grains,  seeds,  and  libers,  both  animal  and  vege- 
table ;  especially  a  very  valuable  collection  from  the  Smithsonian  Insti- 
tution, comprising  fibers  used  for  manufacturing  purposes;  specimens  of 
natural  history,  insects,  &c,  from  the  Army  Medical  Museum;  together 
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with  economic  substances,  such  as  farina,  gums,  resins,  materials  used 
for  dyeing,  and  specimens  of  insects,  and  various  roots  and  seeds  used 
by  the  Indians  either  as  food  or  for  medical  purposes.  Additional  cases 
will  be  required  for  the  accommodation  of  accumulating  material. 

Applications  have  been  received  for  duplicate  models  of  local  fruits 
for  State  museums,  and  valuable  varieties  of  southern  fruits,  "native 
seedlings,  almost  unknown  to  the  country  at  large,  should  be  added  to 
the  present  collection ;  and  a  small  appropriation  will  therefore  be  asked 
to  renew  the  work  of  modeling  new  and  approved  varieties  of  fruits. 

No  provision  has  yet  been  made  for  the  exhibition  of  the  large  collec- 
tion of  insects  injurious  or  beneficial  to  agriculture.  Suitable  cases,  in 
which  to  classify  and  arrange  them,  will  be  prepared  as  means  for  such 
improvements  are  provided;  and  additional  facilities  will  thus  be  fur- 
nished to  the  students  of  practical  entomology  for  the  prosecution  of  their 
investigations  in  an  important  field  of  science. 

THE  BOTANICAL  COLLECTION. 

During  the  past  year  the  botanical  division  of  this  Department  has 
been  reorganized  and  placed  in  charge  of  a  scientific  and  practical  bot- 
anist.   The  large  collection  of  plants  derived  from  the  various  govern- 
ment explorations  and  surveys,  which  have  heretofore  been  placed  in  the 
custody  of  the  Smithsonian  Institution,  have  been  transferred  to  this 
Department,  and  are  now  arranged  in  suitable  cases  for  convenient  study 
and  reference,  constituting  the  nucleus  of  a  national  herbarium.    The 
specimens  already  arranged  are  estimated  to  number  fifteen  thousand, 
and  the  regular  additions  will  probably  amount  to  two  thousand  spe- 
cies annually.    The  value  of  this  collection  is  much  enhanced  by  the 
fact  that  it  comprises  the  typical  specimens  from  which  many  of  the 
new  species  have  been  described.    They  have  been  authenticated  by 
Professors  Gray  and  Torrey,  to  whom  they  were  referred  for  study  and 
examination.    During  the  past  season  valuable  additions  have  been 
made  from  correspondents  in  different  parts  of  the  country,  including, 
especially,  a  set  of  Florida  plants  collected  by  William  M.  Canby ;  Texas 
fungi  and  grasses,  from  W.  H.  Kavenal ;  and  plants  of  New  Mexico 
and  Arizona,  from  Dr.  E.  Palmer.    Largo  collections  aro  also  expected 
from  the  recently  completed  geological  survey  on  the  40th  parallel,  by 
Clarence  King,  and  the  expedition  of  Professor  F.  V.  Hay  den,  during 
the  past  season,  in  Colorado  and  New  Mexico.    From  all  these  sources 
it  is  expected  that  present  deficiencies  will  bo  supplied  and  material 
afforded  for  profitable  exchange,  and  a  collection  eventually  be  secured 
that  will  prove  attractive  to  botanical  students  of  this  country  and  of 
other  lands.    The  correspondence  connected  with  this  branch  of  the 
Department  is  already  quite  extensive,  and  many  questions  of  botanical 
or  economic  interest  relative  to  our  native  and  cultivated  plants  are  daily 
received  and  answered. 
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BOT±yir±L  EXPLORATIONS. 


Thr  Department  L^  n  >\  bv^n  j^b'e  to  enter  upon  any  extended  system 
of  ^'ior/ion  f  r  the  ^^ri-'>^e  of  dTierziiiiing  the  natural  vegetation, 
Z'jn*r.l:.:zral  reso^e*^,  atu  botair-c-i  i  r^iu«;:-ons  of  districts  remote  or 
httSe  £:jo^:j:  v^t  hiri  drill  Las  becD  ax^rsr^hed  in  this  direction  to 
fcho'*'  the  advantages  of  .-"eh  invest:  .r^t.-jris  on  a  more  extensive  scale. 
In  connection  with  the  inve^diracion  instituted  to  develop  the  character 
arid  can,-*:  of  the  "Texas  cattle  disease."  H.  W.  Ra  venal,  the  well-known 
Southern  lx>tanist.  vi>ited  Tex:is  L«st  «qiriL2  for  the  purjKKse  of  observing 
and  collecting:  the  native  fun^i.  supposed  bv  manv  to  have  some  direct 
connection  with  the  cau?e  of  this  formidable  disease.  He  collected  such 
material  as  the  early  season  afforded  to  represent  these  ohsrure  forms 
of  vegetable  growth,  and  this  collection,  conipri>ing  nearly  three  hun- 
dred distinct  species  of  ftmgi,  properly  arranged  and  labeled,  is  now 
deposited  in  the  Department  herbarium.  Six  hundred  sj>ecies  of  native 
grasses  and  other  plants  were  also  secured.  He  has  recently  been 
engaged  in  collecting  seeds  of  rare  trees  and  shrubbery  in  the  vicinity 
of  Aiken,  South  Carolina,  which  have  been  forwarded  to  the  Depart- 
ment for  experimental  propagation  and  distribution;  and  for  their  pro- 
per authentication  dried  specimens  have  been  proerved  and  placed  in 
the  Department  herbarium. 

In  connection  with  the  Smithsonian  Institution,  arrangements  were 
made  last  spring  to  send  a  competent  collector  in  natural  history  to 
Western  New  Mexico  and  Arizona,  a  region  known  to  contain  among 
its  vegetable  products  valuable  fibers,  nutritious  grains  and  roots  exten- 
sively used  by  the  Indian  tribes  in  that  district.  Dr.  Edward  Palmer, 
a  successful  collector  heretofore  in  that  section,  undertook  a  further 
exploration,  in  the  early  part  of  the  season,  and  has  been  diligently 
occupied  in  collecting  specimens  in  ethnology  and  natural  history,  which 
have  been  forwarded  to  the  Department,  with  statements  of  their  habits 
and  economic  uses.  Of  the  rare  plants,  including  several  new  species 
contained  in  the  collections  thus  far  received,  duplicates,  as  far  as  they 
can  be  spared,  have  been  sent  to  the  different  standard  herbaria.  The 
extensive  collection  of  dried  plants  recently  transferred  from  the  Smith- 
sonian Institution  still  continues  to  receive  large  additions  from  the 
same  source.  Eecent  government  surveys  are  also  adding  constantly 
to  this  accumulating  stock,  and  by  direction  of  the  Surgeon  General  oi 
the  United  States  Army  the  medical  staff  has  been  authorized  to  aid  in 
such  collections  at  different  frontier  military  posts. 

During  the  past  fall  the  botanist  of  this  Department,  Dr.  C.  C. 
Parry,  made  a  personal  exploration  of  Central  and  Western  Kansas  and 
Eastern  Colorado,  as  far  as  the  base  of  the  Rocky  Mountains,  where  col- 
lections of  native  forage  grasses,  ornamental  plants  and  shrubbery,  wild 
grain  seeds,  and  liber-producing  plants  were  successfully  made.  Spe- 
cial attention  was  given  to  the  timber  growth  and  the  agricultural  and 
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pastoral  capacities  of  this  district,  which  has  recently  assumed  a  rapid 
development. 

THE  EXPERIMENTAL  GARDEN. 

The  chief  objects  of  this  garden  are  the  propagation  of  plants  of 
national  interest  and  the  testing  of  the  merits  of  new  varieties.  The 
impression  seems  to  prevail  that  the  Department  proposes  to  furnish 
plants  of  every  description  to  all  who  mako  application,  and  orders, 
precise  and  exacting  as  could  be  given  io  a  commercial  establishment, 
are  frequently  received  for  the  most  common  varieties  of  trees  and 
plants.  The  impropriety  and  impracticability  of  meeting  such  demands 
scarcely  need  to  bo  stated,  so  inconsistent  with  the  intention  of  Congress 
would  be  such  promiscuous  and  general  distribution,  and  so  dispropor- 
tdoned  to  the  limited  appropriation  for  this  branch  of  the  Department. 
Special  regard  has  been  paid  in  the  distribution  made  to  the  selection 
of  the  best  localities  for  the  trial  of  new  varieties  of  plants  deemed 
worthy  of  introduction  and  more  general  propagation. 

The  number  of  plants  sent  out  from  the  garden  during  the  year  is 
31,700.  Collections  of  native  grapes  have  also  been  sent  to  the  Jardin 
des  Plantes,  Paris,  and  to  the  Kew  Gardens,  and  the  gardens  of  the 
Horticultural  Society  in  England.  From  the  Kew  Gardens  there  have 
been  received  a  valuable  collection  of  species  of  the  cinchona  or  Peru- 
vian bark  tree;  Aralia  papyr ij era,  the  paper  plant  of  China;  several 
*Mvsas  and  New  Holland  plants ;  and  an  extensive  collection  of  seeds  of 
hardv  shrubs  and  trees  from  various  countries,  for  use  in  the  arboretum 
now  being  formed  in  the  Department  grounds.  •  Seeds  have  also  been 
received  in  exchange  from  the  government  gardens  at  New  South 
Wales,  Australia,  and  from  other  foreign  countries. 

DISTRIBUTION  OF   SEED,?. 

There  have  been  issued  from  the  Department,  from  December  1, 1868, 
to  December  1, 1869,  311,802  packages  of  seeds,  including  varieties  of 
vegetables,  flowers,  wheat,  rye,  barley,  oats,  ramie,  tobacco,  clover,  rice, 
cotton,  and  sorghum,  distributed  as  follows:  To  members  of  Congress, 
111,075 ;  agricultural  societies,  64,975 ;  correspondents  of  the  Depart 
ment,  65,274;  meteorological  observers,  13,016;  miscellaneous,  67,379. 
Beports  of  the  success  attending  experiments  with  seed  distributed  are 
daily  received,  a  digest  of  which  is  published  in  the  monthly  reports, 
and  some  of  the  more  notable  are  given  in  the  accompanying  reports  of 
annual  transactions.  Especial  attention  has  been  given  to  the  intro- 
duction of  the  best  varieties  of  cereals  suited  to  the  different  climates 
and  soils  of  the  country.  These  have  been  very  widely  disseminated, 
and  meet  the  warm  approbation  of  farmers  in  every  section  of  the 
Union. 

The  testimony  of  experimenters  during  the  present  year  has  estab- 
lished, by  an  overwhelming  voice,  the  great  utility  and  public  economy 
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of  the  present  system.  But  it  is  apparent,  upon  the  Jeast  reflection, 
that  the  quantity  of  seeds  and  plants  for  which  the  congressional  appro- 
priation provides  is  by  no  means  commensurate  with  the  importance  of 
the  object.  The  direct  effect  of  this  limited  distribution  is  clearly  indi- 
cated by  its  reported  results.  It  is  susceptible  of  demonstration  that 
a  judicious  distribution  of  seeds  will  increase  production  to  the  extent 
of  several  millions  of  dollars. 

THE   DEPARTdCENT   GROUNDS. 

The  improvement  of  the  grounds  is  progressing  as  rapidly  as  the 
limited  means  provided  will  admit.  The  composite  roads  continue  to 
give  satisfaction,  presenting  a  hard,  clean  surface  at  all  seasons  and  in 
all  changes  of  weather,  and  when  properly  made  they  are  economically 
kept  in  condition,  being  altogether  exempt  from  grasses  and  weeds,  so 
injurious  to  graveled  roads  and  walks. 

The  planting  of  the  arboretum  was  commenced  early  in  the  season  5 
one-half  of  the  entire  list  was  set  out,  and,  notwithstanding  the  unusu- 
ally arid  summer,  few  losses  have  occurred.  The  completion  of  this 
collection  is  eagerly  urged  by  those  who  appreciate  its  importance  and 
value  to  the  practical  arts  as  well  as  to  botanical  science. 

We  cannot  overestimate  the  benefits  that  must  necessarily  result  from 
a  collection  of  plants  whose  products  are  of  commercial  value  in  the 
arts,  manufactures,  and  medicine.  The  mere  exhibition  of  such  collect 
tions,  when  systematically  arranged,  is  productive  of  much  good ;  and 
the  impetus  that  is  now  being  given  to  a  diversification  of  products, 
especially  in  the  warmer  latitudes  of  this  country,  calls  for  a  more  inti- 
mate knowledge  of  the  various  oil,  gum,  sugar-bearing,  and  fiber-produc- 
ing plants  of  the  world. 

Although  we  may  assume  that  all  plants  (except  extra-tropical)  will 
flourish  in  some  portion  of  our  country,  the  question  of  profitable  pro- 
duction does  not  in  all  cases  depend  alone  upon  geniality  of  climate  or 
proper  soil;  the  kind  as  well  as  the  amount  of  manipulation. necessary 
to  secure  a  marketable  commodity  must  be  taken  into  consideration 
before  entering  into  competition  with  other  countries.  As  an  example, 
it  is  well  understood  that  the  tea-plant  may  be  grown  to  perfection  over 
a  large  extent  of  country,  but  the  amount  of  manual  labor  required  in 
its  preparation  for  commerce  precludes  the  possibility  of  competition 
with  the  very  cheap  labor  of  China.  Where  machinery  can  be  advanta- 
geously employed,  the  question  assumes  a  diiferent  aspect,  rendering  it 
probable  that  many  articles  now  imported  at  great  cost  may  bo  profita- 
bly produced  in  this  country. 

INSUFFICIENCY  OF  CLERICAL  COMPENSATION. 

The  inadequate  rates  of  compensation  attached  to  responsible  posi 
titns  in  this  Department  are  a  bar  to  the  highest  efficiency  of  the  serv 
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ice.  I  have  been  unable  to  obtain,  in  competition  with  private  busi- 
ness, a  sufficient  number  of  trained  and  skillful  workers  iu  the  various 
departments  of  agricultural  investigation,  and  can  only  expect  to  retain 
those  who  have  wrought  efficiently  in  the  work  already  accomplished  at 
a  sacrifice  of  their  personal  interests  for  the  public  good. 

The  most  laborious  walks  of  chemical,  natural,  and  social  science  must 
necessarily  be  explored ;  the  rarest  wisdom  and  ripest  experience  in 
practical  affairs  are  demanded  daily;  and  enlightened  zeal  and  untiring 
industry  are  absolutely  requisite  to  grasp  and  master  the  agricultural 
problems  of  a  continent  in  this  era  of  progress.  It  is  a  matter  of  grave 
necessity  that  relief  should  be  afforded  and  the  efficiency  of  the  Depart- 
ment increased ;  and  it  is  sincerely  to  be  hoped  that  Congress  will  with- 
out delay  classify  anew  the  clerical  grades,  and  increase  the  compensa- 
tion for  skillful  and  able  service. 

FINANCIAL. 

There  has  been  expended  sinco  November  30, 18G3,  the  date  of  my 
last  report,  the  sum  of  817G,G98  50,  leaving  a  balance  unexpended  of 
$90,000,  for  the  remainder  of  the  fiscal  year  ending  June  30,  1870. 

A  general  regret  has  been  expressed,  from  all  sections  of  the  country, 
that  the  appropriations  to  this  Department  are  so  small,  when  the  oppor- 
tunities for  stimulating  agricultural  progress  and  increasing  production 
are  so  various  and  fruitful.  Surprise  is  especially  felt  that  some  of  tho 
more  important  items  of  the  appropriation  have  been  so  greatly  reduced 
within  two  or  three  years  past.  The  South  is  calling  for  information, 
investigation,  increase  of  products,  and  improvement  of  varieties ;  other 
portions  of  the  country  are  making  reasonable  demands  upon  the  resources 
of  the  Department  beyond  its  ability  to  supply.  A  little  system  infused 
into  our  proverbially  unsystematic  agriculture  would  annually  increase 
the  value  of  farm  crops  by  a  sum  far  larger  than  the  annual  interest  on 
the  national  debt,  and  a  partial  remedy  for  deterioration  in  seed  would 
prove  an  equal  advantage.  It  cannot  be  doubted  that  this  Department 
should  do  much,  with  adequate  support,  in  both  these  directions.  A 
larger  appropriation  is,  therefore,  respectfully  urged  upon  the  attention 
of  Congress. 

HORACE  CAPUOX, 
Commissioner  of  Agriculture* 

His  Excellency  Ulysses  S.  Grant,  President 
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REPORT  OF  THE  STATISTICIAN. 

Sir  :  In  presenting  a  report  of  the  statistics  of  agriculture  for  18G9, 
I  am  admonished  of  the  difficulty  of  correctly  estimating  the  produc- 
tions of  agricultural  labor  by  the  extent  and  variety  of  the  interests  in- 
volved, the  fluctuations  in  quantity  annually  produced  by  changes  in 
price,  the  unsystematic  character  of  our  agriculture,  and  the  difficulty 
of  obtaining  full  reports  from  every  section  of  an  area  continental  in 
extent.  As  the  annual  estimates  are  based  upon  the  results  of  the  cen- 
sus, the  schedules  of  which  are  so  incomplete  as  scarcely  to  furnish  half 
the  information  reasonably  expected  and  constantly  demanded  by  the 
public,  the  difficulty  of  making  an  exhibit  satisfactory  in  its  complete- 
ness and  variety  is  greatly  increased.  The  fundamental  fact  in  agricul- 
tural enumeration,  that  of"  acreage^  of  more  importance  even  than  quan- 
tities produced,  and  the  first  undertaking  in  a  European  census  of  agri- 
culture, has  never  been  ascertained  in  this  country*,  and  is  not  included 
in  the  enumerations  of  the  present  year.  It  is  vitally  important  in 
illustrating  the  value  of  rotations,  the  effect  of  high  culture,  and  in  insti- 
tuting comparisons  involving  the  entire  range  of  scientific  farming.  Our 
census  is  founded  essentially  upon  a  commercial  idea ;  it  ignores  some 
of  the  first  principles  of  rural  economy  and  agricultural  progress,  and 
aims  only  to  ascertain  what  is  available  for  consumption  and  exporta- 
tion ;  it  appears  to  be  based  on  the  idea  that  we  are  a  nation  of  specu- 
lators and  traders  rather  than  producers. 

A  systematic  effort  has  been  made  to  estimate  the  acreage  by  a  care- 
ful and  deliberate  calculation  in  each  county,  and  the  proper  averaging 
of  the  local  estimates.  The  ultimate  results  are  verified  and  modified 
by  another  mode  of  reaching  a  similar  result,  by  dividing  the  aggregate 
quantities,  as  found  by  yearly  comparisons  based  on  the  results  of  the 
decennial  census,  by  the  estimated  average  rate  of  production  per  aere. 
If  it  shall  be  urged  that  the  results  must  be  unreliable,  it  is  suggested  that 
guesses  will  be  inevitably  made,  and  that  a  closer  approach  to  reliability 
is  thus  secured  than  can  be  attained  by  any  other  practicable  means. 
It  is  undeniably  true  that  estimates  made  from  skillful  combination  of 
elementary  facts,  and  tested  and  proven  by  the  result  of  parallel  com- 
binations from  different  data,  are  often  more  nearly  accurate  than  an 
incomplete  official  census,  such  as  many  of  those  prepared  from  assessors' 
returns,  which  become  the  basis  of  taxation,  and  are  therefore  inevita- 
bly partial.  In  many  such  cases  scarcely  half  the  production  is  re- 
ported. Even  in  that  of  Ohio,  the  most  reliable  of  all  State  exhibits,  the 
assessors'  returns  of  wheat  in  18G0  made  an  aggregate  less  than  that  of 
the  census  of  the  United  States  by  about  three  millions  of  bushels,  or 
a  decrease  of  twenty  per  cent. 

Crops  of  18G9. — The  year  has  been  peculiarly  favorable  for  cereals. 
The  quantity  of  wheat  secured  is  larger  than  the  aggregate  of  any 
previous  year.  The  corn  crop  was  smaller  than  that  of  ]$§§;  that  oi 
barley  represents  an  increase  of  at  least  twenty -five  per  cent.;  oats  an 
advance  of  33,000,000  bushels;  rye  makes  no  material  gain;  and  buck- 
wheat alone  shows  a  retrograde  movement.  A  large  increase  in  the 
aggregate  for  potatoes  appears,  in  which  the  West  and  Central  States 
share  liberally. 

Our  estimates  of  acreage  allow,  in  round  numbers,  seventy  millions  of 
acres  for  cereals  and  potatoes,  and  of  this  more  than  one-half  is  in  the 
national  crop,  maize;  and  more  than  a  fourth  is  in  wheat,  leaving  scarcely 
fifteen  millions  in  oats,  barley,  rye,  buckwheat,  and  potatoes.    Cotton, 
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tobacco,  rice,  hemp,  and  flax,  include  about  ten  millions  more,  making 
eighty  millions  in  leading  field  crops.  A  great  variety  of  minor  crops, 
with  lands  in  fruit  and  vegetable  culture — specific  estimates  of  which  have 
not  been  attempted — would  swell  the  acreage  in  all  tillage  crops  to 
nearly  one  hundred  millions.  The  hay  crop,  as  estimated,  requires 
eighteen  and  a  half  millions  more.  As  a  small  portion  only  of  the 
grazing  lands  of  the  country  are  inclosed,  it  is  impracticable  to  assume 
the  actual  area  in  pj^sturage.  The  census  of  1850  made  the  "  improved7' 
land  113,032,614,  and  the  "unimproved"  180,528,000;  that  of  1860, 
163,110,720,  and  "  unimproved "  244,101,818.  The  area  in  farms  should 
now  be  500,000,000  acres  or  more.  The  term  "improved"  includes  all 
fellow  and  other  temporarily  uncultivated  land — "  resting K  a  field  being 
the  popular  American  substitute  for.  rotation.  The  extent  of  our  re- 
sources for  future  cultivation  of  the  soil  is  shown  by  the  comparison  be- 
tween these  areas  of  tillage  or  other  culture,  and  the  total  acreage  of  the 
country,  which  amounts  to  1,926,636,800,  exclusive  of  Alaska,  estimated 
to  contain  369,529,600  acres  more,  with  a  very  small  proportion  of  till- 
able soil.  Thus  less  than  a  fourth  of  our  area  is  at  present  occupied  by 
farms,  and  less  than  a  tenth  is  under  tillage  land  in  meadow  or  perma- 
nent pasture ;  while  the  total  area  under  crop  in  England  is  said  to 
be  71  per  cent,  in  Ireland  76  per  cent.,  and  53  per  cent,  in  all  Great 
Britain.  England,  one-fifth  larger  than  the  State  of  Ohio,  with  an  area 
of  32,590,000  acres,  has  23,370,000  acres  under  crop.  Ohio,  with  a  soil 
naturally  richer,  has  six  to  seven  millions  annually  under  crop,  showing 
a  large  reserve  of  capacity  for  a  future  increase  of  population  in  one  of 
the  most  populous  of  our  States. 

The  value  of  wheat,  rye,  oats,  and  potatoes  has  greatly  declined  during 
the  year,  yet  the  total  value  of  all  the  cereals,  with  hay,  cotton,  and  to- 
bacco, is  somewhat  increased,  being  placed  at  $1,849,170,843.  Indian 
corn,  heading  the  list,  is  estimated  at  $658,532,700;  hay,  $337,662,600; 
cotton,  $303,600,000;  wheat,  $247,099,120;  oats,  $137,347,000. 

The  relative  values  of  the  yield  per  acre,  as  affected  by  prevailing 
prices,  stand  in  the  following  order:  Tobacco,  potatoes,  cotton,  barley, 
bay,  corn,  buckwheat,  oats,  rye,  wheat. 

In  the  summary  of  values  of  each  crop  per  acre  Vermont  is  credited 
with  the  highest  sum,  $47  60,  for  corn;  New  Hampshire,  with  the  ex- 
ception of  the  Territories,  stauds  first  in  value  of  wheat,  $28  18  per 
acre ;  and  Connecticut  obtains  the  highest  price,  $391,  for  an  acre  of  to- 
bacco. The  element  of  price  is  thus  found  to  be  a  compensation  in  the 
East  for  lack  of  the  abounding  fertility  of  the  West. 

A  general  tendency  to  enlarge  the  meat  production  of  the  country  is 
manifest,  especially  in  the  districts  hitherto  assigned  to  wheat-growing. 
The  all-controlling  motive,  superior  profit  in  the  present,  has  doubtless 
actuated  the  majority,  but  there  are  those,  even  in  the  fertile  West,  who 
begin  to  take  into  consideration  the  restorative  character  of  cattle- 
larming,  and  its  superior  economy  of  the  elements  of  fertility  in  the 
soil  and  in  the  atmosphere. 

Wheat— Rarely  has  the  wheat  plant  met  so  few  disasters  throughout 
so  wide  a  territory.     The  winter  variety,  in  its  more  northern  range, 
was  generally'  well  covered  with  snow  uutil  the  opening  of  spring,  and 
m  its  southern  belt  the  alternations  of  frost  and  sunny  temperatures 
were  neither  extreme  nor  sudden.    The  trying  month  of  March  wrought 
partial  disaster  in  exposed  situations,  where  slothtuiuess  or  ignorauce 
bad  failed  to  put  the  soil  in  proper  condition  and  the  seed  in  its  proper 
place.    Where  the  drain  tile  and  the  grain  drill  wrought  together  iu  the 
same  field,  even  the  heaviest  clays  bore  a  uniform  and  abundant  burden. 
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The  temperature  of  May  and  Jane  was  lower  than  usual,  and  the  crop 
ripened  and  was  harvested  in  the  region  between  30°  and  40°,  the 
chosen  latitude  of  the  best  winter  wheat,  before  the  occurrence  of  severe 
summer  heats,  which  so  often  shrivel  the  grain  in  premature  ripeniuf 
or  blight  it  with  rust  or  scab.  In  large  districts  an  excess  of  rain  gave, 
great  growth  to  the  stalk  and  a  succulence  which  favored  "lodging,"  from 
which  comparatively  small  losses  were  experienced,  the  heavy  rains 
measurably  subsiding  in  season  for  the  filling  and  hardening  of  the  head. 
The  low  temperature  and  the  continued  moisture  continued  to  occasion 
slow  maturity  and  a  late  harvest.  A  very  general  exemption  from  in- 
sect ravages  has  been  observed.  Thus  the  season  was  exceptional  and 
a  crop  secured  larger  than  usual,  estimated  at  about  260,000,000  bushels. 
The  quality,  as  a  whole,  may  be  assumed  to  be  a  fair  average,  though 
there  was  a  proportion  of  spring  grain  that  was  immature  or  damaged 
after  harvesting.  Other  grains  averaged  better  than  usual,  particu- 
larly oats  and  barley.    The  season  was  not  so  favorable  for  buckwheat. 

Corn. — A  very  large  breadth  of  maize  was  planted — large  areas  of  it 
with  much  difficulty,  between  showers,  in  a  saturated  soil  in  many  cases, 
where  it  was  left  to  rot  and  to  be  subsequently  replaced,  in  some  in- 
stances a  second  time.  It  started  slowly  and  presented  a  discouraging 
aspect  till  midsummer,  when  the  weather  became  more  favorable,  and  the 
crop  assumed  a  look  of  health  and  vigor,  giving  promise  of  a  partial  rep- 
aration for  its  early  shortcomings.  Still  the  summer  proved  compara- 
tively tin  propitious  to  the  end,  a  severe  drought  pinching  and  shriveling 
it  in  the  Atlantic  Suites  of  the  South,  and  cold  nights  preventing  growth 
and  maturation  in  the  North.  An  early  killing  frost  would  have  wrought 
wide-spread  disaster;  but  the  mild  and  sunny  weather  of  September 
and  late  coming  of  heavy  frosts  relieved  greatly  the  expected  reduction 
in  quantity  and  saved  at  least  a  hundred  millions  of  dollars  in  a  crop 
more  needed  than  any  other.  Yet  the  yield,  estimated  at  874,320,000 
bushels,  has  been  less  by  150,000,000  bushels  than  a  good  return  should 
bring  upon  the  same  acreage.  The  quality,  although  quite  variable,  is 
not  up  to  an  average. 

Hay. — This  great  crop,  second  in  importance  only  to  that  of  corn,  and 
of  greater  value  than  cotton,  has  been  one  of  more  than  average  quan- 
tity, but  slightly  under  an  average  in  quality.  In  portions  of  the  West 
it  is  watery,  immature,  and  much  of  it  cured  imperfectly.  In  the  South- 
ern States  it  is  of  excellent  quality,  except  in  thin  and  parched  soils  or 
when  cut  too  late.  As  the  main  dependence  of  farm  stock  in  winter, 
in  the  absence  of  mangolds  and  turnips,  a  full  supply  of  good  quality  is 
a  consideration  that  cannot  be  ignored,  and  the  extent  of  the  benefac- 
tion which  should  double  its  production  can  scarcely  be  overestimated. 

Cotton. — The  high  prices  of  1868  stimulated  the  extension  of  cotton 
fields,  and  a  breadth  of  nearly  a  million  of  acres  was  added  to  the  area 
under  cultivation.  The  history  of  the  crop  shows  that  "a  bad  begin- 
ning7' in  cotton  may  sometimes  make  a  "  good  ending."  In  the  monthly 
report  for  June  it  was  stated:  "  Complaints  of  late  planting,  bad  stands, 
cold  and  unfavorable  weather,  are  more  or  less  general  throughout  the 
cotton  States  ;"  and  thereupon,  in  view  of  the  enlarged  breadth  and  ex- 
tensive use  of  fertilizers  in  the  more  eastern  States,  it  was  said :  u  It  is 
not  too  late,  with  good  weather  and  exemption  from  insects,  to  obtain  a 
yield  of  .1,000,000  bales."  In  July  steady  progress  of  recuperation  was 
noted:  "The  feebleness  and  starved  appearance  of  the  plant  in  May 
and  early  Juno  are  yielding  to  the  bright  suns  and  genial  showers  ot 
the  progressing  season,  which  are  rapidly  repairing  ail  damages  except 
the  lack  of  a  perfect  stand.!7    Still  there  were  places  where  but  half  a 
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crop  was  expected ;  and  in  the  most  fertile  portion  of  the  cotton  region 
bordering  upon  the  Mississippi  the  plant  was  "two  or  three  weeks  later 
than  usual,"  yet  green  and  vigorous,  promising,  "  with  a  favorable  sea- 
sod,  to  be  nearly  as  far  advanced  as  usual  the  18th  of  August,  the  time 
to  commence  the  first  picking."    In  September  a  drought  on  the  sea- 
board was  reported,  threatening  a  reduction  of  yield,  while  westward  to 
Texas  the  prospect  for  a  large  yield  brightened  with  the  increasing  dis- 
tance, and  the  first  prediction  of  the  season  was  made — "  the  probabili- 
ties at  present  favor  a  yield  of  2,750,000  bales."    In  view  of  the  acreage 
and  condition  of  the  crop  while  the  first  picking  was  in  progress,  and 
three  more  in  the  uncertain  future,  subject  to  the  contingencies  of  frosts 
and  storms,  the  contingent  estimate  was  quite  as  liberal  as  could  be 
honestly  made.    Up  to  October  there  was  no  reason  for  advancing  it, 
but  the  remarkable  character  of  the  autumn  season,  almost  frostless 
and  rainless,  matured  the  bolls  and  permitted  uninterrupted  picking 
until  the  beginning  of  the  new  year,  and  added  fully  ten  per  cent  to  the 
yield  of  an  average  season,  rendering  it  necessary,  upon  the  tabulation 
of  the  final  returns,  to  place  the  estimate  at  3,000,000  bales,  the  result 
hinted  at  as  possible  in  the  summary  of  the  first  returns  of  the  season. 
The  prediction  of  the  effect  of  such  a  crop — a  decrease  in  price  of  twenty- 
five  per  cent. — has  also  been  realized.    It  is  to  be  hoped  that  planters 
will  learn  wisdom  from  experience,  and  hesitate  before  pushing  pro- 
duction beyond  the  limit  of  reasonable  profit,  and  incurring  the  neces- 
sity of  purchasing  supplies  for  man  and  beast  from  an  empty  purse. 

The  value  of  the  crop  of  1860,  as  compared  with  the  great  yield  ol 
1859,  enforces  this  lesson  of  self-dependence  and  equilibrium  of  rural  pro- 
duction. In  1859, 2,154,820,800  pounds,  at  11  cents,  realized  $237,030,288; 
in  1869, 1,380,000,000 pounds,  at  22  cents,  realized  $302,600,000.  Adopt- 
ing these  figures  as  sufficiently  accurate  for  the  purposes  of  this  com- 
parison, the  crop  of  ten  years  ago  brought  $65,569,712  less  than  the 
present  one,  though  the  quantity  was  774,820,800  pounds  greater.  Sup- 
pose the  next  crop  should  reach  3,500,000  bales,  of  460  pounds,  worth 
15  cents  per  pound,  the  total  value  would  be  $241,500,000 — a  loss 
of  $61,100,000  upon  an  increase  of  half  a  million  bales.  To  this  sum 
of  $61,000,000  an  equal  additional  loss  would  be  added  for  purchases 
of  supplies  abroad  which  might  have  been  grown  at  home. 

The  cotton  interest  has  already  attained  its  maximum  of  value  and 
profit  for  the  present,  and  the  cotton  supply  of  the  world  has  nearly 
reached  the  limit  of  normal  consumption ;  at  a  lower  price  a  somewhat 
larger  consumption  might  result;  a  largely  increased  supply  would  occa- 
sion disaster  and  fluctuation  in  production,  disadvantageous  alike  to 
planter  anfl  manufacturer.  There  is  one  mode,  and  but  one,  by  which 
the  value  and  profit  of  the  cotton  crop  can  be  largely  increased,  and  by 
which  cotton  growers  can  remain  "  masters  of  the  situation,"  and  that 
is  by  manufacturing  in  this  country,  not  twenty  per  cent,  of  the  crop, 
as  in  1860;  not  thirty-five  per  cent.,  as  in  1869;  but  at  least  seventy-five 
per  cent. ;  and  half  of  this  should  be  manufactured,  near  the  cotton  fields, 
into  coarse  goods  at  first,  largely  into  yarns,  and  ultimately  into  every 
variety  of  cotton  'fabrics.  It  can  be  done  with  profit  at  once.  Idle 
water  powers,  abundant  and  cheap  wood  and  coal  for  steam  machinery, 
dependent  women  anxious  to  earn  a  livelihood,  and  children  growing  up 
under  the  pernicious  influence  of  idleness,  call  for  such  utilization  of 
wasting  resources.  While  these  means  of  opulence  are  ignored,  and 
the  children  of  indigence  are  permitted  to  pine  in  poverty,  it  would  be 
unmanly  to  envy  the  possession  of  wealth  elsewhere  obtained  by  the 
persistent  and  industrious  utilization  of  similar  resources ;  and  ^rhite 
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such  opportunities  are  thrown  away,  the  highest  prosperity  mast  not 
only  be  unattained,  but  undeserved. 

It  is  gratifying  to  note  the  increase  of  manufacturing  in  the  cotton 
States.  The  following  table  is  a  synopsis  of  returns  to  the  Cotton  Man- 
ufacturers' Association, up  to  October,  ISoD,  giving  the  number  of  mills 
in  operation,  the  number  of  spindles,  the  size  of  yarn,  and  quantity  of 
cotton  used : 


State.*. 


iliiL*.         Spiadlea.  Yarn.         Cotton  spun. 


?irginis 

North  Carolina 

Sooth  Carolina 

G«or jria 

ALibaxaa 

MiftftisMippi 

TejL'is ► 

Arkansas 

TeiinesHto 

Kentucky 

Total ! 


15 


r,    ' 


2T».  n-A 

t.l.   .Kjij 

27.  .Vri 
3.332 

1.71G 

r»ic 

0.  j?00 
4.500 


1** 
1-1 

\*\ 

15* 

!** 
10* 
11* 

9 


2, 263, 1C3 

2.4*6.741 

3.  5e2.  595 

«>.  M».  1*47 

2,  400.  T.& 

242.  000 

2lW.  300 

05.  363 

735,  071 

7t£,  705 


197,739 


I3J 


22,773,718 


Avcrace  per 
spindle. 


83.80 
120. 13 
123.54 
133.92 
ff».M 
72.03 
121.97 

im.  81 

7...  00 
175.29 

115.02 


Should  three-fourths  of  the  crop  be  manufactured  in  this  country,  the 
remaining  fourth  would  Iw  sought  with  avidity,  whatever  the  yield  of 
the  staple  in  India  or  elsewhere ;  good  prices  would  be  maintained,  and 
the  gain  of  the  manufacture  would  be  added  to  the  profit  of  the  culture, 
iusuring  continued  and  unexampled  prosperity  to  the  cotton  section. 
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Tabic  showing  the  product  of  each  principal  crop  of  (he  several  States  named,  the  yield  per  acre, 
the  total  acreage,  the  average  price  in  eadi  State,  and  the  value  of  each  crop,  for  18G9. 


Product 


c 

Z 

*—  T. 

C  'J 


MAINE. 

Indian  corn bujdiel.s. . 

Wheat do 

Jiy<' do 

OiitH do 

]Jurley do 

BuoLv.heut do 

PotatocH do 

Tobacco pounds . . 

Hay tons. . 


J,  450.  000 
2^.000 
15«  000 

3,  200,  000 
7.50.  000 
350,  000 

7,  500,  000 


1,050,000 


Total. 


sccw  iiAMfsniur. 

Indian  corn Imi.mIu  la . . 

Wheat do. . . . 

Rye do 

OaU do 

Barley do 

Buckwheat do 

Potatoes do  . . . 

Tobacco pouud;*.  .\ 

Hay  . Um.*. 

Totul 


1.400,000 

2;>  1,000   , 
150,  (KM)  ! 

1,  crci,  ooo 

100,  000 

V0,  400 

4,  500,  000 


<00,  000 


"0 

1     I.     .) 

15 

:so 

27 

22.  5 

150 

'  i.oc 


46.  cno 

lf>,  028 
10.000  i 
55.  433 
3,  <>25  1 
4V0:0  j 
.'{J,  000  i 


$i  :»o 

1  S5 

l  :^ 

1  05 

K2 
45 


a 
« 

> 


$1, 


3, 


?4l,  500 
453,  £40 
225,  !>40 
170,  000 
K75,  000 
290.500 

yoo.ooo 


10.012,503 


755, 280 


j 


$1,  820, 000 
5:w,  :*50 
207.  0O0 

1,  147,  470 
111,  S03 

73,  600 

2,  025,  000 


GO'),  377   15  00  ;  10.  50  J.  00 


£27.  023  |. 


10,422,93 
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Tabic  shotting  the.  product  of  each  principal  crop,  cj'r. — Continued. 


Product. 


$ 

C  •■£> 
c ..  . 

5° 

S 

< 


VERMONT. 

Indian  corn bushels 

"WTieat do. . . 

do... 


Rye. 


Oat* 

Barley 

Buckwheat 

Potato*  s 

Tobacco pounds. 

Hay tons . 


.do. .. 
.do., 
do. .. 
.do... 


1, 473, 000 
700,  OS0 
155,000 

5, 050, 000 
10-2,000 
231,000 

5,  750, 000 


1, 100, 000 


Total 


MASSACHUSETTS. 

Indian  corn  bushels. 

Wheat do... 

Bye do . . . 

Oats do... 

Barley do. . . 

Buckwheat do. . . 

Potatoen do . . . 

Tobacco pounds . 

Kay tons . 


1,  950, 000 
167,000 
4G2,  000 

1,  525,  000 

144,000 

65,000 

4,  300,  000 

5,  200, 00!) 
rOO.OOO 


Total k. 


RHODE  ISLAND. 

Indian  corn bushels . 

Wheat do... 

Rye do... 

Oats do . . . 

Barley do. . . 

Buck  whc&i do . . . 

Potatoes do. .. 

Tobacco pounds . 

Hay tons. 


Total. 


CONNECTICUT. 

Indian  corn bushels 

Wheat do.. 

live do.. 

Oats do.. 

Barley do.. 

Buckwheat do. . 

Potatoes do. . 

Tobacco pounds 

Hay tons 


440.  000 

8,  MO 

31.000 

250,000 

55,000 

3, 100 

770, 000 


71,000 


4) 

> 


34 

13 
1G 

35.  C 
22.8 
20.  C 
160 


1. 15 


34.2 

18 
18.4 
31 
25 
11.5 
106 
1,200 
.09 


a? 


fc 


43,382 
42,555 

9,687 
141, 853 

4,  473 
11, 213 
35,937 


956,521 


1, 245,  621 


57,  017 
9, 277 

25, 108 

49, 193 
5.7C0 
7,391 

40,566 

4,333 

858,585 


1,057,230 


17 

14. 2 

31 

23 

15 

98 

*  *i.  09 


Total. 


1, 950, 000 

75, 000 

837,000 

2,100,000 

25, 0'O 

270, 000 

2,  500, 000 

6,  500, 000 

750,000 


31.2 

17.5 

12.3 

33.7 

23 

10.2 

108 

4:0 
1.43 


17,  4G0 
505 
2,183 
8,064 
2,391 
200 
7,  857 


65, 137 


103,  803 


G2.500 

4.285 

68,  048 

62.314 

1.  0SC 

16,  CGTi 

23,148 

4.  482 

524,  475 


I 


NEW  YORK. 


Indian  corn t bushels. . 

Wheat do 

£>e do 

Ows do. . . . 

Barley do 

Batkwheat do 

Potato* do 

Tobacco pounds. . 

"V tons . . 

Total 


19, 100, 000 
9,  750,  000 
4,  748,  000 

31,  250,  0C0 
4,  COO.  000 

5,  :.:vo.  coo 

2--  500.  000 
8,  500,  000 
4,  COO,  000 


27. 

1 

16 

14. 

5 

35 

24. 

1 

20. 

1 

114 

800 

1. 

54 

NEW   JERSEY. 

Indian  corn bushels 

what 1 do. . 

K.vo .do.. 

tola do.. 


707,  004 


704,  797 
609,  375 
327,  448 
892,  657 
190.871 
£78. 109 
2.";0.  000 
10,  025 
2,987,012 


s  c 
«3 


$1  40 

1  57 

1  45 

67 

1  34 

86 

38 


13  00 


01  32 

1  75 

1  30 

73 

1  56 

1  06 

68 

26 

24  42 


$1  fid 

1  60 

1  40 

71 

1  28 
1  15 

68 


21  7: 


$1  30 

1  40 

1  38 

73 

90 

1  22 

03 

27 

18  0J 


(3 

O 
*•* 

CS 

9 


3 

o 
H 


$2,065,000 

1,202,620 

224,750 

3,383,500 

136,680 

198,660 

2,185,000 


14,  300, 000 


23,  696, 210 

1  ••  ■        ' 


$2, 574, 000 

292,230 

600,600 

1,113,250 

224,640 

90,100 

2, 924, 000 

1,352,000 

20, 757, 000 


29, 927, 840 


$563,200 

13,760 

43,400 

177,500 

70,400 

3,565 

523,000 


1,  544, 250 


2;  939,  675 


$2,  535, 000 

105,000 

1, 155, 060 

1,583,000 

22.500 

329,400 

1, 575, 000 

1,  755. 000 

13,500,000 


$1  03 

1  37 

1  03 

5G 

99 

80 

51 

14 

12  00 

22, 509,  960 


$19,  C73,  oeo 
13,  357, 500 

4,  800,  440 
17,  500,  000 

4,  55-1,  000 

4,  t-07,  400 
14,535,000 

1,  190.000 
58,  236, 1,00 


6.251,094  !   i  138,743,340 


.A 


9, 200,  COO 

30.*?  1 

298,  701 

1,  040, 00  J 

1G.  5  | 

99,  "4  57 

1,500,000 

14.8 

101.351 

6,  440, 000 

34.1  1 

1«*,  85G 

$0  95  $€,  740,  000 

1  34  I  2,205,640 

1  12  1,080,000 

57  I  'J^'^ttfft 
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Table  showing  the  product  of  each  princijxil  crop,  «fc. — Continued. 


Product 


Xlw  Jersey— Continued. 

Barley bushr Is. 

Buckwbeat do... 

Potatoes do  .. 

Tobacco jwmicls . 

Hay tous. 

Total 


i. 


c  o 


<; 


en.  ooo 

5,  :v».  no  j 

Ho.  't'-J 
5.5,  (U) 


J* 

o 

c  ~ 

?  5 


24       | 
14.2  ! 

w     ; 

1. 2t<»       ! 

i.  sol 


c 
=  C 


e  ~ 


* 


1.0=3 

350.  roo 

1.  i:0.4r*.» 


3  3 

"u  5. 

-5  3     i 


a 


*1  00     ' 

i  n    ' 
-"    i 


£W.  000 
1.  \3n\  700 

3  2*g.o.u 
27,000 

10,  CO.*),  ooo 


31.24G,  140 


PENNSYLVANIA. 


Indian  corn bushels . 

"Wheat do... 

Rye do... 

Oata do... 

Barley do... 

Buckwheat do . . . 

Potatoes do . . . 

Tobacco pounds. 

Hay tons. 


20, :.!"(».  rr,o 
10,  500.  too 
0,  25o.  Go.)  ■ 
4^,  OvO.  0(X> 

ku.ooo  ; 

G.  500.  M'lt    ' 
10.  4W),  OOJ  ! 


••3D.  4P0  fO  9-2 

1,  1 W.  »;;  J  '     1  -Jri 

45t>  204  !        '.* 

1,^44.  ;«:{7  I        47 

ST..  737  1  02 

10. 4  !        300.  Ml  *»3 

102.      i         150.  I>e0  i        0J 


31.4 

II.  ^ 
13.7 
'.'>.  7 

2:$.  G 


2,570,000  ;      1.41    l,  e22,G95  i  n  & 


$•27,140,000 

21,120.000 

0,  1&7.500 

22,  5C0,  000 

643.©* 

6.  046,  000 

i>,  240, 000 


3d.  1C4, 900 


Total J J    0.  201.  e4s 


DELAWARE. 

Indian  corn bushels . 

"Wheat do... 

Eye do. . . 

Oats do. .. 

Barley ! do... 

Buckwheat do . . . 

Potatoes d<>. .. 

Tobacco pounds. 

Hay tons. 

Total 


3,  COO,  000 

tr.'AK  000 

35.000 

1,723.  0C!) 

G.  t  Oil 

12,000 

200,  000 


I 


lr». 

177,  777 

13. 5 

01,4rl 

7. 

f>.  (XX) 

10. 

172,  300 

21. 

250 

i». 

1)23 

70. 

2,  S57 

£0  70 
1  2." 
07 
45 
00 
1  10 
05 


131. 100,620 


$2.  <:  «t,  000 

1,  002,  400 

33.930 

773,  3i0 

5,400 

13.200 

130,000 


3".  000 


1. 15, 


'JG.Otf  .  20  00 


COO,  000 


440,  G7 1 


4,  eco,  300 


MAHYLAM). 

Indian  corn bushels. 

Wheat do... 

Eye do. . . 

Oats do... 

Barley do . . . 

Buckwheat do. . . 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


Virginia. 


Indian  corn . 

Wheat 

live 


.bu?!icls. 

do. .. 

....do... 


Oats do. . . 

Barley do. . . 

Buckwheat do . . . 

Potatoes do . . . 

Tobacco pounds. 

Hay tons. 


12. 
C, 


1, 

H 


733,  on'* 

4.-2,  IK  HI 

100. 000 

24,Oi)0 

150.  00  > 

(CO,  000 
500,  000 
101,000 


20.  2 
11.  r» 
12.3 
10.6 
23. 
11.4 
73. 
500. 
l.lti 


570. 
30. 

1. 
13, 

14, 

20. 

1C4, 


010 
.'.'3 
ISO 

5CN> 

'')  53 

i;»7 

3.-3 
000 
G55 


&  73 

1  30 

07 

:»i 

1  10 
64 

i:l3 

17  05 


1,  790,  512 


$*,  070,  f  00 

b,  752,  000 

4G7,  540 

3,021,000 

21,  COO 

105,000 

072,  000 

1,  028,  500 

3,  42S,  450 


28.  035,  990 


17,  r  no.  ono 

til,  042,  000 

KKJ. 
?,Ul7. 


O«;0 

2*.  { :)•  1 
000 

coo 


Total. 


NORTH   CAROLINA. 


/r.dfnii  corn b'Lsh 

"Wheat do 

Bye d 


;cls. 


(». . . 


Oats do. 

Barley d:< . 

Buckwheat do . 


1.) 
1.1  — 

05,(00.000 
220,  C00 


17.  -IPO  000 

3,  KT0.  isoo 

400,  <o> 

3,  500.  <:r:» 

17,  000 


15.5 
10.5 

1).  3 
17.1 
17.3 
10.7 
50. 
41;). 

1.  40 


-!«= 


1,120.032 

t23.  047 

f  0,021 

527.  3,00 

1,  Ol  H 

7.000  ' 

03.  70  » 

l.\>,  502 

150,  GM 


0  o<n  Mw-i 


Co  01 

1  21 
91 
4* 
67 
b7 
GO 
10. 
15  41 


$15,925,000 

10,  4;m*.  820 

72$,  000 

4,32^,1  GO 

21,300 

05.  2.50 

?10,  720 

0,  G.»5,  00*) 

3,  300,  200 

42,  132.  510 


1 !.  9 
t.  1 
h.  3 

15.  1 

17 

30.  2 


1,  175,U7:» 
-ICO.  7T4 

•If,  1!>2 

231,7^ 

21  5 

502 


tl  CO 
L  53 
1   15 

05 
1  IK) 

71 


617,  10:1,  000 

5,021,  100 

40'),  000 

2.  275,  000 

3,  500 

12,070 
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Tahle  showing  the  product  of  each  principal  crop,  5fc— Continued. 


Prodnct. 


u 

5  = 


Xonm  Cakouxa — Continued. 

Potatoes bushels . . 

Tobacco pounds  . 

Hav to:is . . 


075, 000 

33,  500, 000 

1(10,000 


Tot -J 


I-  — 


SOUTH  CAUOl.IXA. 

Indian  corn bushels. 

"Wheat do 

By© do 

Oata do 

Barley do — 

Buckwheat do 

Potatoes do 

Tobacco pound*  . 

Hay tons.. 


8,  100,  coo 

DUO,  000 

05,  <  00 

800,000 

7,400 


Total 


GEORGIA. 


Indian  corn bushels . 

Wheat do... 

Eve do . . . 

do... 

do... 

, do... 

do. .. 


117,000 

08,6oo 


u 
o 

O  C3 

> 


74 

508 
1.44 


03 


*" 


9,121 

(35,  941 

111,111 


*^:  3 


$0  FO 

13.7 
12  11 


d 
o 


c 


•05-10,  WO 

4.  :>  ii.  :.o<» 
l.ibT,  w:o 


2, 103,  312 


11.6 
0,0 
5,4 

10.8 
8 


698,  275 
130,  303 

78,  703 
925 


CO 


1.25 


1,950 


4G.4O0 


975,  831 


$1  40 

2  09 

1  C8 

95 

1  9'J 


1  33 


22  33 


33,  138,770 


$1 1,  340,  000 

1,922,800 

92,  400 

807,500 

14,064 


155,  OH 


1,  353, 14' 


15,  G85,  51i 


,  27, 


000 


Oftta 

Barley 

Buckwheat. 
Poutoea... 

Tobacco 

Hay 


1, 


500, 
170.  000 

73,000 
200.  000 

12.300 


ponxnis. 
tons. 


Total. 


FLOIUDA. 

*n<tian  corn bushels. 

Wheat do... 

Rye do... 

Oat* do... 

Barley do. .. 

Back  wheat do . . . 

Potatoes do. . . 

Tobacco pounds . 

Ibty tons. 


1, 


2  IK,  000 

000,  000 

4ft,  000 


11 

7.4 

6.5 

12.3 

13,8 


61 
375 
1.4G 


2,500,000 

293,  243 

11,230 

97,  560 

891 


4,  005 

2,  606 

32,876 


2, 942,  531 


3, 100,  000 

1,  300 

12,  500 

2:t,ooo 

4,000 


ii. a 

10 

9 

13 

14 


Total 


ALABAMA. 


30,  000 

50  >,  000 

13, 0-.0 


500 
1.25 


270,  7.95 

130 

1,3*8, 

1,769 

2»5 


400 

1,  000 

10,400 


$1  21 

1  65 

1  51 

95 

1  83 


1  40 
19.4 
21  45 


$33, 275, 000 

3,580,500 

110,**) 

1,140,000 

254,009 


347, 200 

194,  000 

1,  029,  600 


39, 699, 039 


$1  45 

1  90 
1  50 
1  37 
1  80 


1  70 

29 

20  00 


292, 157 


$4,  495, 000 

ii,  470 

18,750 

31, 510 

7,200 


01,000 
145,000 
260,000 


5, 010,  930 


Indian  corn bushels. 

Wheat do . . . 

Rye d  o . . . 

Oil*  do... 

Barley  ....." do... 

fti-kwhtat do. . . 

I\>l.rtoes : do. . . 

Tobacco pounds . 

Hjv tons. .  I 


30,  COO,  000 

930.  000 

40.  000 

567,  000 

9,000 


312, 000 

68,666 


15. 

7.8 

7.3 

12.6 

11.7 


63 
"i.37 


2,013,333 

119,230 

5,  479 

45,  00!) 

769 


4,  952 


49,  635 


$1  14 

1  62 

1  47 

91 

1  81 


1  80 
26  25 


$34,  428,  000 

1,  506.  «'-0» 

58,  hOO 

515,970 

16,290 


561,  600 


1,7-r  5,000 


Totr.l 


Mississirn. 

W.ian  corn - bushels. 

Wheat do... 

Tiro do. . . 

Outs , do... 

fia:W do... 

Buckwheat do. . . 

Potatoes do . . . 


a,  238,  398  I j     3c.f  7 2,  260 


30,  000.  0C0 

267,  000 

21,000 

200,  000 

8,000 


400,000 


17.5 

9 

7.7 
23.7 
11 


89 


1,714,285 

29,  CM 
2  7*7 

8, 4:w 
727 


4,494 


$1   12 
1  75 

1  70 

98 

1  40 


03  t.  600,  0  0 
40  4.  U.'.«» 

:i5. 7oo 

i:u'>,  i>;»o 

ll]va»o 


1  09 


436,000 


/ 
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Tabic  showing  the  product  of  each  principal  crop,  tjr.— Contiutied. 


Product 


Mississippi— Continued. 


Tobacco pounds. 

Hay : tons. 


Total 


LOUISIANA. 

Indian  corn bushels. 

Wheat do. . . 

Rye do. . . 

Oats do... 

Barley do . . . 

Buckwheat do. . . 

Potatoes do. . . 

Tobacco pounds. 

Hay tons. 


Total. 


TEXAS. 


icls. 


Indian  com bujhc 

Wheat Tclo... 

Rye do. . . 

Oats do . . . 

Barley do. . . 

Buckwheat do. . . 

Potatoes do. . . 

Tobaoco pounds . 

Hay tons. 


Total. 


ARKANSAS. 

Indian  corn bushels. 

Wheat do... 

Bye do... 

Oats do. . . 

Barley do. . 

Buckwheat do. . 

Potatoes do. . . 

Tobacco pounds. 

Hay tons . 


c 


c  — 

o  o 
S 


40,000 


^. 

1— • 

i* 

•*• 

f. 

O 

r* 

V 

© 

ee 

2 

v 

&< 

> 

«£ 

1 

1 

AC 

T. 


**     mm 

&3 


*  - 

it 

Is 

£  a" 
T:  3 


a 

o 

-a 

es 

a 

o 
H 


34,  482   eil»  33 


C-773, 200 


1,794,819 


35,  511).  350 


1C,  850, 000 
50, 000 
21,000 
87,000 


350,000 


37,000 


11.5 

11 

13 


C74,000 
4,347 
1,000 
6,692 


90 


3,688 


1.50 


24,  COC  12  00 


$1  09 
1  25 
1  20 
1  15 


lO 


715,502 


23,  000,  COO 

1, 1*50, 000 

103,000 

1,250,000 

60,000 


400,000 


28,000 


29 

11.1 

17.3 

28.4 
20.  G 


793, 103 
112,  G12 

5,953 
44,014 

2,255 


112 


1.G9 


3,571 
io\  568 


979,  076 


$18,  366,  500 

02,500 

25,200 

100,050 


262,500 


444,000 


19,  SCO,  750 


eo  73 

1  70 

1  10 

70 

1  04 


C1G.  790, 000 

2, 125,  000 

113,  300 

875,  COO 

62.400 


1  60 


640,000 
397,040 


21,  0C2,  740 


25, 750, 000 

28 

1, 170, 000 

11.8 

40,000 

12 

550,000 

24.7 

4,000 

13 

346,000 

76 

2,  225, 000 

750 

10,  0o0 

1.33 

919,  6 12 

99, 152 

3,333 

22,267 

:»7 


4,  552 
2, 966 
7,518 


1 

CO  92 
1  51 
1  35 

75 
1  10 

i  bo   j 

13.7, 

12  60  1 

§23,  COO,  000 

1,  706,  700 

54,  000 

412.500 

4,400 


Total 1,059,737 


TKNNES.sr.i:. 

Indian  com bushels. . 

Wheat do 

l4y« «'<> 

Oat  s do 

Barlev do 

Buckwheat do 

Potatoes do 

Tobacco pounds. . 

H.iV tons. . 


47,  500,  000 

6,  750.  000 

226.  000 

3,  500,  000 

28,  COO 

0,  COO 

1.000,  COO 

35,  000,  000 

158,  0i>0 


20 

8.4 

10 

16.7 

16.4 

6.2 

5-18 
1. 


39 


Total. 


WEST   VIIIC.INIA. 

Indian  corn bushels. 

Wheat do . . . 

live do. . . 

Oats ...do... 

Barley do. . . 

Buckwhoat do. . . 

Potatoos do . . . 


2,375,000 

803,  571 

22,000 

200,  580 

1,  707 

1,  451 

20,  000 

63,  W* 

113,  GG9 

3.611.446 


eo 

1 


I  4 

15 
0-J 
60 
12 
08 
73 
13 
0  34 


340,  000 

.  30-i,  825 

12(1,000 

26,  70 1,  425 


836,  575,  <XH> 

7,  70.!;  5'JO 

226.  000 

2,  100,  WH> 

31,360 

0.  7iX) 

730,  000 

4,  550.  000 

3,213,720 


8,  100.  000 

2,  562.  000 

04.  000 

2,  100,  000 

02.  COO 

300,000 

850,000 


8 


11.7 
12.9 


25. 
16. 
II. 
82 


291,360 

1 

eo  70 

218,  074 

1  26 

7.  2<0 

00 

83,  333 

46 

3.712 

1  06 

21,126 

93 

10,  305 

57 

55,  13s.  300 


£6,  300,  000 

3,  228;  120 

8 1,  COO 

006,  000 

05,  720 

270, 000 

4d4, 5)0 
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Product. 


West  Vibgcoa— Continued. 

Tobacco pounds . 

Hay tons. 


Total 


2, 250, 001 
150,000 


c  a 


707 
1.41 


KENTUCKY. 


Indian  corn bushels. 

Wheat do. . . 

Rye do... 

Oats do... 

Barley do... 

Bocktrhcat do. . . 

Potatoes do. . . 

Tobacco pounds. 

Hay , '. tons. 


Total 


MI880UBL 


Indian  com bushels. 

Wheat do... 

Rye do... 

•at » do . . . 

Barley '.  - .  .do. . . 

Bocfcwbeut do. . . 

Potatoes do. . . 

Tobacco pounds. 

Ifcy tons . 


Total. 


51,500,000 

5,  500, 000 

775, 000 

5,800.000 

304,000 

17,000 

■2. 100,  000 

40,  000,  000 

155,000 


25 
11 
11. 
10. 
10. 
14 
09 
667 
1. 
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'A 


80,  500, 000 

7,500,000 

325,000 

6,  500, 000 

300,000 

75, 000 

2, 000\  000 

18,  500, 000 

750,000 


30.6 

14.1 

10.9 

33 

21.1 

21.1 

115 

«J!W 
1.77 


ILLINOIS. 

Indian  corn bushels..  121.500,000 

Wheat do....  20,200,000 

foe do....  075,000 

Oat*            do 35,72t>,000 

Barley do....  1,250,000 

BockVheat *o....  251,000 

Botatota .-. a do....  7,500,000 

Toiacco pounds..  14,500,000 

Hav tons..  2, 800,  (30 


Total. 


EVDIA2VA. 

Indian  corn bushels . . 

Wheat do 

Bye do 

Oats do 

Bailey do 

Bad-Wheat do 

Potato do 

Tobacco pounds. . 

Hay ". tons  . 


73, 000, 000 

20,  600, 000 

575, 000 

12,413,000 

411,000 

303.000 

4,  750, 000 

7,  000.  000 

1,  200,  000 


23.2 
11.2 
14.4 
32.5 
20.9 
15.1 

103 

633 
1.59 


23. 
14. 
15. 
29. 
22. 
12. 

731 
1. 


49! 


Total. 


OHIO. 


hwiian  corn. 

Jhcat 

Eye 

Oata 

Barley 


.bushels. 
....do... 


.do. . 
.do., 
.do-. 


63, 250, 000 
20,  400.  000 

1,050,000 
27,000,000 

2,600,000 


30.1 

15.5 

14.8 

33 

25.5 


3, 182 
104,  160 


743,  510 


2,  060,  000 

500,000 

69,  196 

298,  969 

15,  589 

1,214 

3  i.  434 

59, 970 

118,320 


"3   . 

•a  "s 

• 

30  »j 

3 

0 

TO 

•a 
> 

W 

»-» 

J5  °* 

5 

13.2 

c 

>~ 

H 

SO  13 

$202,500 

It  17 

1,675,500 



13,  474,  940 

$0  66 

$33,990,000 

1  10 

6,050,000 

84 

651, 0'JO 

48 

2,  764, 000 

1  23 

373,920 

1  00 

17,000 

53 

1,113,000 

09.1 

3,  640, 000 

14  66 

• 

2,272,300 

. 

50.89L220 

2,  03t,  718 

531.914 

10.  230 
196,969 

12,  91=7 
3,554 

17,391 

18,  649 
423.  728 


50,691,220 

$0  60 

$49,300,000 

?8 

6,000,000 

69 

224, 250 

40 

2,600,000 

1  12 

336,000 

81 

60,750 

47 

949, 000 

10.6 

1,961,000 

11   17 

8, 377, 500 

3,855,140  J I     68,799,500 


5, 237,  063 

2,607,142 

46.  «J75 

l,  o:*>.  a  a 

59.  F0H 
16.  02J 
72,  815 
22.  906 
61,  U0G 


$0  57 
76 


1, 


|  10,  923,  5)3  I. 


b,  146,  551 

1,  430,  555 

37.  096 

420,  77.) 

17,947 

24.  240 

44",  HI  I 

9,  575 

e03,.:*GO 


5.  936,  923 


2,267,441 

1,316, 129 

70,  045 

818,181 

101, 960 


$69, 255, 000 

22,192,000 

432,000 

13,218,*620 

1, 125, 000 

100,760 

3, 075, 000 

1,218,000 

27, 636, 000 


138,342,380 


$51, 100, 000 

19,  153, 000 

437,000 

5,  461,  720 

423,330 

251,490 

2,090,000 

672,  000 

12,624,000 


92, 217,  540 


$0  72 

1  03 

82 

46 

1  02 


$49, 140, 000 

21, 012, 000 

861,000 

12,  420, 000 

2,652,000 


/ 
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Table  showing  the  product  of  each  principal  crop,  tfc.-— Continued. 


Product. 


Ohio— Continued. 

Buckwheat bushels. 

Potatoes do. . . 

Tobacco pounds . 

Hay tous. 


Total. 


MICHIGAN. 

Indian  corn bushels 

Wheat » do.. 

Bye do.^ 

Oats do.. 

Barley do.. 

Buckwheat do. . 

Potatoes do. . 

Tobacco pounds 

Hay • .' tons 


o 
u 

c  o 
n 


882,  000 

n,  goo,  ood 

1C),  ooo,  coo 

2,  000,  000 


a 
o 

•— 
■—t 

el 

3 

> 
"3 

"o 
H 


5,  7u 

22,  857 
1,  38$,  fe^ 

0,  142,  675 


42 

06.  2! 
10  DO 


$602,(520 

4,032,000 

002, 000 

21,  £00,  000 

113,711,020 


Total. 


14, 100, 000 

10,  f00, 000 

g.xj,  000 

8,  700,  000 

f>50.  000 

850,  000 

7,  500,  000 
3,  500,  000 
1.  550,  000 


28.0 
15.  2 ' 
10 
35.  4 

21.  2 
17^7 
155 
1,000 
1.50 


1, 


1, 


•It  4, 

105, 

30, 

245, 

48. 

3, 

0.^{, 


889 
263 
375 
7(12 
859 

1  '  mm** 

387 

:»oo 

333 


3,  031'.  300 


eo  74 

010,434,  COO 

97 

16,  290, 000 

1.) 

472,500 

40 

4, 263, 0C0 

85 

552,300 

W 

671,500 

37 

2, 775, 000 

20 

700, 000 

12  bO 

10,  840. 000 

WISCONSIN. 

Indian  corn bushels. 

Wheat do... 

Bye do . . . 

Oats do. . . 

Barley do . . . 

Buckwheat do. . . 

Potatoes do. .. 

Tobacco pounds . 

Hay tous. 


Total 


0,  500.  000 
24,  000,  000 

1,  150,000 
22,50.1,100 

1,  500,  000 

0.1  0:10 

4,  fcOO,  000 


£6.  4 
15.3 
15 

30.  2 
25.  0 
17.  fi 
107 


1,  460,  000 


1.45 


550,  fil.S 

1,  508,  627 

76,  666 

621.546 

57,1*15 

3,  570 

4 !,  85  J 


CO  65 
68 
62 
40 
80 
71 
52 


56,  004. 500 


$6, 175,  COO 

16,320,000 

713,000 

0,  000, 000 

1,200,  OIK 

44,736 

2,  4%,  000 


1,  006,  fc'JG      10  50     j     15,  330,  00C 


3,  730,  030  ! I     51,  273,  73G 


MINNESOTA. 

Indian  com bushels. 

Wheat., :.do... 

Bye do... 

Oats do... 

Barley do... 

Buckwheat do. . . 

Potatoes do... 

Tobacco ixnuuls. 

Hay tens . 


5,  750,  000 

10,  COO,  000 

50,  000 

12,  500.  OOtf 

820,  000 

35,  000 

3,  000,  0  0 


20.  1 

16.  3 

37.  5 


-   1 


IS.  fe- 
ll;! 


107,  504 

1,  165,644 

2,  978 

333,  333 

31,  006 

1,  801 

2G,  7f5 


SO  63 
50 
56 
42 
64 
8! 
72 


?3.  622,  500 

1 1,  210,  000 

31,  300 

5,  250,  000 

521,800 

2 ■*,  350 

2,  ICO.  000 


523,  000 


1.55|        337, 410  j     8  6 J     |      4,407,  tW 


Total 


IOWA. 


Indian  com ! .  .bushels . 

Wheat do . . . 

Ryo do... 

Oats do. . . 

Barley do . . . 

Buckwheat do... 

Potatoes do. .. 

Tobacco # pounds. 

Hay toiis. 


Total 


KAN8A8. 


Indian  corn bushels . 

Wheat do... 

By© do . . . 


2, 007,  520  I !    27,  32 4,  810 


73,  500.  COO 

23,  500,  0  0 

540.  o;k) 

19, 000.  000 

1,  203.  000 

160,  000 

4,  500,  000 


33.2 
13 
16.1 
37.  3 
26.  5 
1 6.  7 
123 


2,  Sill,  457 
1,  807.  602 

33.  5  JO 
500,  383 

45.  300 

•    1    «  9'     *t 

36,  5b5 


eo  50 


52 


61 
82 
51 


&J9.  2.7),  OOO 
12,  22*),  IK  0 

2.-0.  eoo 

6,650.  iM) 

131.  U'O 
2,  205,  000 


1,650,000 


1.  66 


bd7,  006 


70 


12,  705,  000 


5,  603,  720    74,  205,  -CO 


24.  500,  000 

S,  800,  '/00 

20,  000 


48. 

4 

18. 

5 

25. 

8 

556,108 

151,351 

775 


$0  44 


70 
GO 


$10,780,000 

2,21:1,000 

13,  bOO 
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Tahle  shotting  the  product  of  carh  principal  crop}  $c. — Continued. 


Product. 


CO 


3 


Kansas— Continued. 

Oat* bushels . 

Barley do... 

Buckwheat do . . . 

Potatoes do... 

Tobacco : pouud* 

Hay tons. 


1.  500,  CCO 

25,000 

150,000 

1,500,000 


250,000 


1.75 


Total 


35,  G29 

810 

8, 10* 

10,007 


142,  857 


£55,  801 


o 

*3 


3 

o 
H 


$555,000 

20,750 

148,500 

690,000 


5  55 


1,387,500 
15,  807, 550 


NEBRASKA. 


Indian  corn. 

Wheat 

By© 


.bushels. 

do... 

do... 


Oats do... 

Baxlsy^ do... 

Buckwheat do. . . 

Potatoes do . . . 

Tobacco pounds. 

Hay tons. 


6, 750, 000 

1,  000,  COO 

12, 000 

1,250,000 

9,000 

50,000 

550,000 


110,  000 


lotal. 


CALIFORNIA. 

IndJaiTconi bushels. 

Wb^at. do... 

Rye <lo... 

Oate do...* 

Barley do... 

Buckwheat do... 

Potatoes do. .  . 

Tobacco pounds . 

Hay tons. 


42.2 
17.8 
19.4 
41.3 
30. 2 
10.  7 
140 


159,  952 

50,179 

618 

30,  200 

298 

2,  994 

3,928 


1.70 


G4,  705 


Total. 


OBSGON. 

Indian  com bushels. 

Wheat do... 

By© do . . . 

Oats do... 

Barley do... 

Buckwheat do. . 

Potatoes do  . 

Tobacco pounds . 

Hay tons. 


1,305,  000 

20,  000,  000 

21,  200 

2,  000,  0(50 

12,  2H5,  000 

15,000 

2,  400,  000 


470, 000 


41.4 
1&2 
31.  5 
41.8 
35.3 
17 
125 


1.55 


3ia  940 


31,521 

1.098,901 

073 

47,  840 

348,  010 

882 

19,200 


303, 225 


1,  850,  264 


$0  37 
51 
53 
34 
71 
1  22 
40 


5  03 


$2,  497, 500 

510,000 

6,300 

425,000 

6,390 

61,000 

220,000 


553,300 


80  90 
93 

a     *»«■ 

02 
05 
80 
79 


12  70 


4,279,550 


$1,174,500 

lb,  000,  000 

25,846 

1, 240,  000 

7, 985,  250 

12,000 

1,  89C,  000 


5, 9C9, 000 


36, 902, 614 


2C.0,  Oio 
1, 750,  ono 

5.  200 
500,  000 
200,  000 

8,000  i 
500,100  I 


35 
19 

:>o 

42 

o5 

18 

130 


5,  714 

92,  105 

1*3 

11,(0! 

5,714 

444 

3,  8 10 


75,  000 


1.  00 


40,  875 


SO  80 

^:» 

1  00 
55 
00 
75 
CO 


8' 50 


Total. 


10n,  775 


NEVADA  AM)  THE  TEHUITOllIES. 

Indten  torn bethels . . 

Wheat do 

Kyo do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Tobacco pounds. . 

Hay tons. . 


2,  000,  000 
2,  500,  000 


28 


1,  800,  000 
400,  000 


1,  500,  000 


Total. 


30 

ioo 


71,428 
100, 000 


5G,  250 
13,333 


15,  0C0 


*>r;6,011 


*ui 


tico.ooo 

1,  4S7, 500 

5,200 

275,000 

120,000 

6,000 

300,000 


637,500 


2,  991,  200 


£1  10 
1  50 


$2. 200, 000 
3,  750,  000 


1  CO 
1  00 


1,800,000 
400,000 


80 


i,  200,  ooe 


9,  350, 000 
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A  general  nummary  showing  the  estimated  quantities,  number  of  acres,  and  aggregate  value  of 

Hie  principal  crops  of  the  farm  in  1869. 


Products. 


Indian  corn 

Wheat 

Ry© 

Oats 

Barley 

Buckwheat. 
Potatoes  . . . 


Total. 


Number  of 
bushels. 


874, 320, 000 

360, 146, 900 
22, 527, 900 

288,334,000 
28, 652, 200 
17, 431, 100 

133, 886, 000 


Tobacco pounds. 

Hay tons. 

Cotton bales. 


Total. 


1, 625, 298, 100 


273, 775, 000 

26, 420, 000 

3, 000, 000 


Number  of 
acres. 


37, 103, 245 
10, 181, 004 
1, 657, 584 
9, 461, 441 
1, 025, 795 
1, 028, 693 
1,222,250 


70,  680, 012 

481, 101 

18, 591, 281 

7, 750, 000 


97,502,394 


Value. 


$658, 532, 700 
244,  924, 120 
21, 877, 294 
137, 347, 900 
23,387,909 
15,814,265 
71, 651, 730 


1,173,535,918 

32,206,325 
337,602,600 
303, 600, 000 


$1,847,004,843 


Table  showing  the  average  yield  and  cash  value  and  price  per  bushel,  ton,  or  pound  of  farm 

products  for  the  year  18o9. 


Products. 


Indian  corn .  .bushels 

Wheat do... 

Rye do... 

Oats do... 

Barley do.. 


23.5+ 
13.5+ 
13.5+ 
30.4+ 
27.9-t- 


© 
Pea 


tx 


3 


$0  75.3+ 
94.1+ 
97.1+ 

47.6+ 
81.6+ 


4> 

>  F 

Eg, 


$17  74 

12  76 

13  19 

14  51 
22  79 


Products. 


Buckwheat .  bushels 

Potatoes do.. 

Tobacco pounds 

Hay tons 

Cotton pounds 


<o 


fcfid 

ft  h 


16.9+ 
109.5+ 
569    + 
1.42f 

178    + 


1*1 

t    S- 

o  u  a 


$0  90.7+ 
53.5+ 
11.7+ 

12  78  + 
22 


$15  37 
58  68 
66  94 
18  16 
39  17 


Table  showing  the  average  yield  of  farm  products  per  acre  for  the  year  18C9. 


States. 


Maine 

New  Hampshire 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virjriuia 

North  Carolina 

South  Carolina 

Georgia 

Horida 

Alabama 

Hisaiiisippi 

Louisiana 

Texas  

Arkansas 

Tennessee  

Wert  Virginia 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio , 

Michigan 

W  iscoasin 

Minnesota 

Iowa 

Kansas 

Nebraska 

California 

Orison 

v.i '.a  and  the  Terri- 
tories  


Corn. 


Wheat. 


Bush. 

Bush. 

24.3 

15.  4 

30 

17.5 

34 

18 

34.2 

18 

25.2 

17 

31.2 

17.5 

27.1 

1G 

30.8 

16.5 

31.4 

14.8 

13 

13.  5 

20.  2 

11.8 

13.5 

10.5 

14.8 

8.4 

11.6 

6.C 

11 

7.4 

11.2 

10 

15 

7.8 

17.5 

9 

25 

11.5 

29 

11.1 

23 

11.8 

20 

8.4 

27.8 

11.7 

25 

11 

30.6 

14.1 

11.2 

23.2 

14.4 

30.1 

15.5 

28.9 

15.2 

26.4 

15.3 

29.1 

16.3 

:jj.2 

13 

48.4 

18.5 

42. 2 

17.8 

41.4 

18.2 

35 
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Kyo. 
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Bush. 
17.7 
15 
16 

18.4 
14.2 
12.3 
14.  5 
14.8 
13.7 
7 

12.3 
9.3 
8.3 
5.4 
G.  5 
9 

7.3 
7.7 
11 

17.3 
12 
10 
12.9 
11.2 
16.9 
14.4 
15.5 
14.8 
16 
15 
1H.8 
16.1 
25.8 
19.4 
31.5 
30 


Oats. 


Bush. 
30.5 
30 
35. 6 
31 
31 

33.  7 
35 
34.1 
35.  7 
10 

19.  8 
17.1 
15.1 
10.8 
12.3 
13 

12.6 
23.7 
13 

23.4 
24.7 
16.7 
25.2 
19.4 
33 
32.5 
29.5 
33 
35.4 
3G.2 
37.5 
37.3 
42.1 
41.3 
41.8 
42 

32 


Barley. 


22.8 


1 


Biifh. 

20.7 

27 
no 

25 
23 
23 
24 
24 
23.  6 
24 
23 
17.3 
17 
8 

13.8 
14 

11.7 
11 


Buck- 
wheat. 


26.6 

13 

16.4 

1G.7 

19.5 

23.1 

20.9 

22.  9 

25.5 

24.2 

25.9 

25.7 

26.5 

30.6 

30.2 

35.3 

35 

30 


Bush. 
21.  G 

O.)    r 

20.  G 

11.5 

15 

16.  2 

20.1 

11.2 

l(n  4 

13 

11.4 

10.7 

30.2 


Fotatces. 


6.2 
14.2 
14 

21.1 
15.1 
12.  5 
12.  5 
17.7 
17.fi 
18.  H 

in.  7 

18.5 
1G.7 
17 

18 


Bush. 

128 

150 

1C0 

100 

98 

103 

114 

03 

102 

™ 

73 

50 

74 

60 

61 

i  a 

63 

89 

90 

112 

7G 

50 

82 

o9 

115 

io:5 

10G 

11 J 
I.'.", 
in*, 
iij 

123 
1-19 
140 
125 
130 

100 


Tobacco. 


Pounds. 


1,200 


1,  450 

809 

1,  301) 


Hay. 


500 
418 

503 


375 

509 


750 
548 
797 
GG7 
992 
033 
731 
700 


Tona. 

.91 
1.06 
1.15 

.99 
1.09 
1.43 
1.5-1 
1.50 
1.41 
1.15 
1. 10 
1.46 
1.44 
1.25 
1.46 
1.  25 
1.37 
1.16 
1.50 
1.69 
1.33 
1.39 
1.44 
1.31 
1.77 
1.59 
1.49 
1.44 
1.50 
I.  l.i 
1.55 
1.86 
1.75 
1.70 
1.55 
1.G0 
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Table  showing  the  average  cash  value  of  farm  products  per  acre  for  the  year  1869. 


States. 


Maine , 

New  Hampshire 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina 

South  Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia 

'Kentucky 

Missouri 

Illinois 

Indiana 

ehio 

Michigan , 

"Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

California 

Oregon 

Novada  and  tho  Terri 
torics. 


Corn. 


$30  6G 

39  00 
47  60 
45  14 
32  25 

40  5G 

27  91 
29  26 

28  88 

12  GO 
14  74 
14  10 
14  80 
16  24 

13  31 

16  24 

17  10 
19  60 
27  25 
21  17 
25  76 


15 
21 


40 
96 


16  50 
18  36 
13  22 
16  24 


21 
21 
17 


67 
38 
10 


18  33 
16  60 
21  29 
15  61 
37  -26 
28  00 
30  80 


Wheat. 

Rye. 

Oats. 

Barley. 

Buck- 
wheat. 

128  18 

$25  31 

$20  74 

$23  59 

$17  92 

32  37 

20  70 

20  70 

28  35 

18  45 

28  26 

23  20 

23  85 

30  55 

17  71 

31  50 

23  92 

22  63 

39  00 

12  19 

27  20 

19  88 

22  01 

29  44 

17  25 

24  50 

16  97 

24  60 

20  70 

19  76 

21  92 

14  93 

19  60 

23  85 

17  28 

22  11 

16  57 

19  43 

24  00 

16  04 

18  94 

13  56 

16  77 

24  07 

15  25 

17  28 

6  79 

4  50 

21  60 

14  30 

15  34 

11  93 

10  09 

20  70 

12  54 

12  70 

8  46 

8  20 

15  05 

9  30 

12  85 

9  54 

9  81 

17  00 

21  44 

13  79 

9  07 

10  26 

15  20 

12  21 

9  81 

11  68 

25  25 

19  00 

13  50 

17  81 

25  20 

12  63 

10  73 

11  46 

21  17 

15  75 

13  09 

23  22 

15  40 

14  37 

13  20 
19  03 

14  95 

19  88 

18  87 

27  66 

17  81 

16  20 

18  52 

14  30 

9  66 

10  00 

10  02 

18  36 

6  69 

14  74 

11  61 

11  59 

17  70 

13  20 

12  10 

9  40 

9  31 

23  98 

14  00 

11  28 

11  66 

13  20 

25  87 

17  09 

8  51 

9  21 

12  02 

18  ei 

11  47 

13  39 

11  78 

12  98 

23  58 

10  37 

15  96 

12  13 

15  18 

26  01 

11  37 

14  74 

12  00 

17  31 

20  57 

13  98 

10  4<) 

9  30 

14  48 

20  72 

12  49 

9  61 

10  52 

15  75 

16  41 

15  22 

6  76 

8  37 

13  05 

16  16 

13  69 

14  61 

17  80 

15  57 

25  39 

18  31 

9  07 

10  28 

It  01 

21  44 

20  37 

16  92 

38  43 

25  91 

22  94 

13  60 

16  15 

30  00 

23  10 

21  00 

13  50 

37  r.o 

32  00 

30  00 

Potatoes. 


$66  56 
67  50 
GO  00 
72  08 

66  64 
C8  04 

58  14 
57  66 

61  30 

45  50 

46  72 
34  50 

59  20 

79  80 
85  40 

127  50 

113  40 

97  01 

67  50 
179  20 

76  00 
36  50 
4d  74 
36  57 

54  05 
42  23 

46  64 

47  04 
57  35 

55  64 

80  64 

62  73 

68  54 

56  00 
9S  75 
78  00 
80  00 


Tobacco. 


$312  00 


391  50 
112  00 
351  00 


66  50 
43  05 
69  59 


72  75 

145  00 


102  75 


24 
91 


71 

91 
60  69 

105  15 
53  17 
70  17 
43  40 

200  00 


Hay. 


$13  87 

15  90 

14  95 

24  17 
23  70 

25  74 

19  49 

30  30 

20  93 
23  00 
20  82 
22  49 

17  43 
29  16 

31  31 
25  00 
35  96 

22  42 

18  00 

23  96 

16  75 
28  27 
16  08 

19  20 
19  77 

15  69 
15  67 
15  69 
19  20 
15  22 

13  33 

14  32 
9  71 
8  55 

19  63 
13  60 


Total  average  cash  value  per  acre  of  the  above  crops  for  the  year  18<59. 


States. 


Maine 

New  Hampshire 

Vermont 

Massachusetts  - . 
Khoil'j  Inland  ... 

Connecticut 

New  York 

New  Jersey 

Pennsylvania  . . . 

Delaware 

Maryland 

Virginia 

North  Carolina.. 
South  Carolina.. 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 


-3  . 


< 


617 
19 
19 
23 
28 
29 
22 
26 
20 
10 
15 
14 
15 
16 
13 
17 
17 
19 
26 


70 
85 
02 
30 
31 
34 
19 
94 
06 
88 
57 
61 
75 
07 
49 
15 
36 
78 
91 


States. 


Texas 

Arkansas 

Tennessee 

West  Virginia 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

California 

Oregon 

Nevada  and  the  Territories 


0 

|2 

2s 

< 

$21  47 

25  19 

15  28 

18  12 

16  13 

17  84 

12  66 

15  53 

18  51 

IS  43 

13  71 

13  02 

13  04 

18  47 

13  41 

19  94 

17  90 

36  52 

n 
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NUMBER  AND  CONDITION  OF  FARM  STOCK. 

The  past  year  has  been  favorable  to  tbo  health  of  farm  animals,  in 
its  climate,  its  abundant  pasturage,  and  in  its  overflowing  supplies  of 
hay  and  grain.     The  reduction  in  the  price  of  wheat  and  other  crops, 
while  the  rates  for  pork,  beef,  and  other  animal  products  have  been 
faHy  sustained,  has  strongly  diverted  attention  to  the  increase  of  live 
stock,  with  the  single  exception  of  sheep.    This  increase  has  been  large 
in  the  wheat-growing  States,  particularly  marked  in  the  younger  of 
them,  as  Minnesota,  Kansas  and  Nebraska.    It  is  a  hopeful  movement, 
tending  to  arrest  the  depletion  of  the  soil  by  exhaustive  cropping, 
and  inaugurating  such  restorative  agencies  as  clover-growing,  green- 
manuring,  fertilizing,  and  something  like  systematic  rotation  of  crops. 
Farm  animals  were  in  excellent  condition  during  the  summer,  the 
pastures  and  ranges  being  green  with  succulent  grasses,  except  for  a 
portion  of  the  summer  on  the  southern  portion  of  the  Atlantic  coast, 
and  in  southern  California.    A  deterioration  in  the  quality  of  pasturage 
and  hay  resulted  from  the  excessive  rain  of  spring  and  early  summer  in 
some  of  the  western  States,  and  occasioned  a  comparatively  low  condition 
of  stock  in  winter. 

The  cattle  of  the  more  northern  States,  in  their  winter  quarters,  have 
been  in  higher  condition  than  those  of  the  central  and  southern  belts, 
simply  because  they  are  better  protected  from  exposure  and  better  fed. 
No  cattle  in  the  country  are  in  a  more  healthy  condition  than  those  of 
Maine  and  of  Minnesota;  and  those  of  New  Hampshire,  Vermont, 
Michigan,  and  Wisconsin  are  unsurpassed  iu  that  respect  by  those  of 
any  State  south  of  them.    They  are  not  only  sheltered,  cared  for,  and 
fed  with  regularity,  but  the  uniformity  of  the  winter  is  a  stimulant  to 
appetite  and  conducive  to  health.      In  the  latitude  of  the  Ohio  valley, 
cold  and  warm  seasons,  snow  storms  and  thaws,  ice  and  mud,  are 
endured  in  turn,  .and  cattle  that  are  ordinarily  very  comfortable  in  the 
open  fields  or  in  the  lee  of  a  straw  stack,  are  left  to  stand  in  pools  and 
mire,  or  to  buffet  storms  of  sleet  and  biting  cold  for  many  days  in  every 
winter.    Further  south,  where  the  friendly  forest  furnishes  the  usual 
protection,  and  the  green  cane-brake  both  food  and  shelter,  cattle  are 
left  entirely  to  the  resources  of  natural  production  and  to  the  mercy 
of  the  elements.    The  result  is,  in  exceptional  seasons,  and  with  a  sur- 
plus of  pasturage,  line  condition ;  but,  as  a  rule,  owing  to  deficient  for- 
age at  some  portion  of  the  winter,  or  to  a  cold  storm  of  rain  and  sleet, 
or  a  protracted  norther,  suffering  is  experienced,  the  flesh  reduced,  and 
vitality  impaired.    In  proportion  as  nature  is  kind,  man  thus  becomes 
cruel;  if  his  kindly  services  may,  in  part, be  dispensed  with,  he  becomes 
totally  negligent,  aud  inflicts  upon  his  own  pocket  losses  proportionate 
to  the  measure  of  his  own  inhumanity  and  to  the  sufferings  of  the  dumb 
creatures  that  minister  to  his  wants. 

Occasionally  cattle  come  through  the  winter  in  fair  condition,  where 
left  to  their  own  instincts  of  self-preservation  aud  such  forage  as  the 
season  affords.    The  instances  of  loss  from  exposure  or  starvation,  or 
both  combined,  are  sufficiently  numerous,  however,  to  excite  pity  for  the 
suffering  brutes  and  indignation  against  the   brutal  avarice  which 
occasions  the  suffering.    These  losses  can  usually  be  avoided,  although 
in  gome  cases  they  may  occur  despite  the  utmost  care  and  foresight  of 
the  former  or  breeder.    A  severe  and  protracted  drought  in  southern 
California  caused  the  death  of  thousands.     One  proprietor  m  San  Luis 
Obispo  County  sent  off  nine  thousand  to  the  foot  hills  ot  the  Sierra 
Seradas  to  preserve  them  from  starvation.    The  conditions  ot  pasturage 
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in  this  section  are  peculiar.  "Part  of  the  dry  season,  from  August  to 
the  middle  of  November,"  says  a  correspondent  in  Stanislaus  County,  "is 
the  most  trying  on  stock,  horses,  cattle,  and  sheep.  After  rain' has 
fallen  and  destroyed  the  nutritiveness  of  the  dry  grass  is  the  worst  time ; 
then  stock  sometimes  suffer ;  or  when  rain  holds  off  till  very  late,  as 
was  the  case  during  the  latter  part  of  1869.  No  loss  was  suffered  in 
this  county,  but  in  the  counties  from  one  hundred  to  two  hundred  miles 
south,  perhaps,  one-tenth,  of  both  cattle  and  sheep  died  from  want  of 
water  and  feed.  Cattle,  in  some  instances,  were  sold  for  $5  per  head, 
and  sheep  for  50  cents."  One  man,  in  Dakota  County,  Nebraska,  tried 
to  winter  two  hundred  Texas  cattle,  and  lost  one-fourth  of  the  number, 
with  a  prospect  of  further  losses  before  the  coming  of  grass  in  the  spring. 
"  Cattle  meagerly  fed,"  according  to  the  statement  of  our  local  corre- 
spondent, "  either  perished  in  the  two  great  storms,  or  are  in  a  fair  way 
to  die  soon."  One-third  of  a  lot  of  Texas  cattle  died  in  Iroquois  County, 
Illinois.  Losses  from  debility  and  starvation  have  been  less  than  in 
former  years,  mainly  from  the  greater  abundance  of  feed  and  a  milder 
winter,  and  in  some  degree  from  a  better  provision  for  the  winter  wants 
of  cattle.  "  Farmers  are  beginning  to  see,"  says  a  Kansas  correspondent, 
"  that  it  does  not  pay  to  allow  a  steer  to  lose  two  hundred  pounds  in 
winter  by  want  of  food  and  shelter." 

DISEASES  OF  CATTLE. 

No  prevalent  disease  has  swept  away  the  cattle  of  any  portion  of  the 
country  during  the  past  year.  Isolated  cases  of  mortality  occur  from  a 
multitude  of  causes,  many  of  them  arising  from  palpable  neglect. 

Abortion. — A  few  casesof  abortion  are  reported  in  Hillsborough  County, 
New  Hampshire ;  in  Essex  and  Berkshire,  Massachusetts ;  in  Otsego, 
Herkimer,  Ontario,  Westehester,  Tompkins,  and  other  counties  in  New 
York.    Isolated  cases  have  occurred  throughout  the  West. 

The  second  report  of  the  commission  appointed  by  the  New  York 
State  Agricultural  Society  for  the  investigation  of  abortion  in  cows, 
issued  by  the  society,  concludes  with  the  statement  of  the  following 
affirmative  results  reached  by  the  commission : 

First.  That  cows  which  havo  first  calved  at  under  three  years  of  age  aro  more  liable 
to  abort  daring  their  subsequent  pregnancies  than  those  which  first  calved  at  three 
years  of  age  or  over,  in  the  proportion  of  live  to  three ;  and  that  eighty-three  per  cent,  of 
the  cows  raised  on  the  farms  reporting  thera  do  first  calve  at  under  three  years  of  age. 

Second.  That  cows  subjected  to  removals  at  any  time  aro  liable  to  abort  over  those 
raised  on  the  farms  in  the  proportion  of  seven  to  four  and  one-half,  and  that  sixty- 
three  per  cent,  are  thus  removed. 

Third.  That  cows  subject  to  removals  during  pregnancy  are  liable  to  abort  over 
those  moved  while  not  pregnant  in  proportion  to  nine  to  two,  and  that  seventy  per 
cent,  of  those  moved  yearly  aro  pregnant,  and  seventeen  per  cent,  are  moved  yearly. 

Fourth.  That  arrest  of  development  is  the  condition  immediately  preceding  abor- 
tion ;  that  an  excessive  drain  upon  the  secretion  of  milk  during  pregnancy  has  a  ten- 
dency to  produce  arrest  of  development  in  the  fetus  from  inanition ;  and  that  an 
excess  of  seventy  per  cent,  of  milk  is  demanded  from  the  cows  in  this  district  where 
abortions  prevail. 

PleurO'piieumonia  has  been  the  cause  of  much  loss  and  anxiety  in 
Chester  County,  Pennsylvania ;  near  Chadd's  Ford ;  on  the  Octoraro ;  in 
Beaver  County,  Pennsylvania,  and  in  Baltimore,  Maryland.  Some  dis- 
ease, assumed  to  be  plcuro-pneumonia,  is  reported  in  Larimer,  Colorado. 
In  Washington  County,  Iowa,  a  large  number  of  milch  cows  have  been 
diseased,  aud  tea  deaths  are  reported  from  "a  fever  resembling  pneu- 
monia." 

Blackleg  is  one  of  the  most  general  of  the  diseases  affecting  our  cattle, 
A  few  cases  occur  in  many  localities  where  its  existence  is  not  indicated 
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by  our  returns.  It  attacks  calves  and  young  cattle  mainly  after  leaving 
winter  feed  for  pasturage.  Reports  of  its  ravages  come  from  Riley 
County,  Kansas ;  from  Jackson,  Pocahontas,  and  Bremer,  Iowa ;  Meeker 
and  Mille  Lacs,  Minnesota;  Larimer,  Colorado;  and  from  Perry,  Penn- 
sylvania. 

Charbon,  so  severe  for  several  years  past  in  tbe  South,  has  abated; 
isolated  cases  are  reported  in  Tangapaho,  Louisiana. 

MUk  fever  has  caused  some  loss  in  Livingston,  MicVigan,  and  in  Lorain, 
Ohio. 

Diseases  locally  known  as  "murrain,"  "dry  murrain,"  "bloody  mur 
rain,*  and  "  staggers,"  have  prevailed  to  some  extent  in  different  parts 
of  the  Sooth ;  but  the  symptoms  are  not  given  with  sufficient  clearness 
to  enable  one  to  tell  the  proper  name  of  the  disease.  In  Amite  County, 
Mississippi,  a  disease  among  cattle  has  been  fatal,  commencing  with  a 
swelling  of  the  throat.  The  correspondent  of  Greene,  New  York,  says : 
u  There  have,  to  a  limited  extent,  been  a  few  cases,  in  the  northern  towns 
of  this  connty,  of  what  some  call  "cow  pox; "  it  consists  in  the  swelling 
of  the  limbs,  terminates  iu  sores,  and  often  exteuds  to  the  udder  and 
body.  Yielding  readily  to  a  few  doses  of  sulphur,  with  the  application 
of  dilute  carbolic  acid,  bnt  few  cases  are  fatal." 

Splenic  for  Spanish)  feeer. — The  passage  of  laws  to  prevent  the  summer 
driving  of  southern  cattle,  and  their  strict  enforcement,  have  limited 
the  losse*  from  this  disease1  in  a  marked  degree.  A  few  cases  are  reported. 
One  iu  Chester  County,  Pennsylvania,  furnishes  another  illustration  of 
tbe  invariable  and  i>ccuiiar  features  of  this  disease.  Last  summer  a  lot 
of  cattle  from  North  Carolina  stopped  at  Avondale.  Soon  after  they  left, 
other  cattle  turned  into  the  meadow  they  had  occupied  became  sick. 
Some  twenty  were  attacked,  and  about  three-fourths  of  them  died.  No 
other  cattle  were  turned  into  the  same  inclosnre,  and  the  disease  did  not 
spread  farther.  Many  believed  the  ticks  which  infested  the  North  Caro- 
lina cattle,  and  were  communicated  to  the  natives  attacked,  caused  the 
disease.  There  is  no  evidence  that  these  parasites  have  anything  to  do 
with  its  diffusion  or  virulence. 

The  people  of  Missouri  have  learned  how  to  prevent  the  ravages  of 
this  insidious  disease.    The  correspondent  of  St.  Louis  County,  Mis- 
souri, says :     "  We  had  no  Spanish  fever  last  year,  Texas  cattle  being 
effectually  excluded  by  the  provisions  of  our  law  during  the  season 
tbey  would  be  likely  to  spread  contagion/'    The  Benton  County  cor- 
respondent reports  that  "  there  has  been  no  loss  by  Spanish  fever.     The 
vigilance  of  the  people,  and  stringent  legal  enactments,  have  prevented 
the  introduction  or  the  transit  of  Texas  cattle  through  this  county." 
From  Vernon:     "  Owing  to  the  stringent  laws  of  this  Slate,  but  one 
small  drove  of  cattle  direct  from  Texas  succeeded  in  entering  and 
passing  through  this  county  last  summer.     This  drove  passed  hastily 
along  the  east  border  of  this  county  a  short  distance,   through   a 
district  sparsely  settled  and  containing  but  fow  cattle  for  home  use. 
The  Spanish  fever  broke  out  about  six  weeks  after  their  passage,  and 
continued  until  two  or  three  white  frosts  iu  October,  when  it  ceased  to 
**ead,  and  those  with  fever  at  the  time  mostly  recovered.    About 
forty-four  per  cent,  of  the  cattle  which  grazed  on  the  grounds  this 
tove  passed  over  had  the  fever,  two-thirds  of  which  died,  the  remain- 
te  elowlv  recovering.    No  other  drove  is  reported  as  having  entered 
fte  county  till  alter  frost  had  killed  the  vegetation.    Many  ™°a*aaaa 
tben  passed  through,  without  a  known  case  of  fever.       xiie  -Bate* 
Comity  correspondent  says :    "There  has  been  no  Spanisu  ieY^.      r^e 
•habitants  of  the  county  are  organized,  and  will  not  allow  cattle  to  be 
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driven  through,  although  the  laws  of  the  State  allow  them  to  come  in 
from  December  to  April.  I  have  known  of  two  herds  being  driven 
over  in  the  winter — one  in  1867,  the  other  in  1869 — and  in  both  in- 
stances many  of  the  native  cattle  which  came  iu  contact  with  them  died 
of  the  disease  a  short  time  after  the  grass  became  a  full  bite.'7  This  in 
stance  appears  to  invalidate  the  certainty  of  exemption  from  infection 
received  through  stock  introduced  from  the  South  in  winter.  The 
Missouri  law  was  well  enforced ;  but  a  few  droves  went  through  Greene 
and  Cedar,  communicating  the  disease,  which  resulted  fatally. 

Last  summer  tens  of  thousands  of  Texas  cattle  were  driven  into  the 
southwestern  part  of  Butler  County,  Kansas.  There  were  but  few 
domestic  cattle  in  that  locality,  but  they  all  died.  There  have  been 
several  herds  of  Texas  cattle  brought  direct  during  the  past  winter  from 
Texas  and  the  Indian  Territory,  and  pastured  and  fed  in  Jefferson  Coun- 
ty, Kansas,  among  some  of  which  were  occasional  losses,  but  none  could 
be  clearly  charged  to  Spanish  fever.  Our  correspondent  says:  "I 
have  wintered  (1869)  a  herd  in  my  pasture,  in  which  afterward  my 
Durham  cattle  fed,  and  no  harm  has  been  witnessed."  In  Franklin, 
Kansas,  the  splenic  fever  appeared  about  the  1st  of  September. 
About  one  hundred  head  of  native  cattle  died,  mostly  cows.  The  in- 
fection was  taken  from  a  drove  of  Texas  cattle  passing  through  the 
county.  It  is  reported  from  Shawnee,  in  the  same  State,  that  the 
disease  has  not  prevailed  since  the  shipment  exclusively  of  Texas 
cattle  by  rail  from  Abilene.  A  few  cases  are  reported  in  Washington 
County,  Nebraska. 

In  St.  Francis,  Arkansas,  there  has  been  some  Spanish  fever,  caused 
by  suffering  native  stock  to  be  penned  in  lots  used  by  Texas  cattle  pass- 
ing through  the  county. 

A  lot  of  Texas  cattle  brought  into  Washington  County,  Virginia, 
communicated  disease  to  the  native  stock,  resulting  in  one  hundred 
and  fifty  deaths. 

While  it  is  admitted  that  southern  cattle,  particularly  cattle  in  Texas, 
are  apparently  healthy,*  it  is  undeniable  that  when  driven  north  with- 
out external  evidences  of  disease,  the  cattle  communicating  with  them 
are  almost  invariably  attacked  upon  reaching  a  certain  climatic  belt, 
and  during  a  certain  period  of  time  thereafter,  with  a  very  fatal  fever. 
At  the  same  time  it  may  be  true  that  this  fever  gets  credit  for 
more  than  its  share  of  loss.  The  correspondent  in  Cherokee  County, 
Kansas,  speaks  warmly  on  this  subject,  as  follows : 

Everything  of  which  an  animal  dies  is  hero  called  Texas  lever.  Texas  cattle  are 
ahle  to  run  all  over  the  country,  with  no  salt,  care  or  attention,  and  drink  stagnant  or 
slough  water  heated  red-hot  In  the  boiling  summer  sun  ;  water  that  is  full  of  leeches  and 
living  trash,  and  without  shade  on  the  treeless  prairies.  People  turn  out  good  stock 
and  expect  thejn  to  thrive  like  Texas  cattle,  and  when  they  die  they  call  it  Texas 
fever.  There  havo  been  cases  of  Toxas  fever,  but  it  has  killed  only  a  small  part  of  the 
stock  that  have  died.  I  deem  the  principal  cause  of  cattle  disease  the  prevalent  neg- 
lect of  cattle  in  summer,  and^ failure  to  furnish  hay  and  shelter  in  winter,  though  there 
is  a  large  area  belonging  to  non-residents  from  which  two  tons  per  acre  might  bo  cut. 

DISEASES  OF  HOUSES. 

It  is  gratifying  to  note  less  of  prevalent  or  contagious  disease  among 
horses  than  has  been  reported  in  previous  years. 

More  or  le3S  fatality  from  lung  fever  has  "existed  in  the  following  coun- 
ties :  Oxford  and  Penobscot,  Maine ;  Orleans,  Vermont;  Hunterdon,  New 
J  ersey ;  Adams,  Pennsylvania ;  Kent,  Maryland ;  Huron,  Ohio ;  Story, 
and  Hancock,  Iowa. 

Glanders  is  reported  in  the  following  localities:  Beaver,  Pennsyl- 
vania; Patrick,  Virginia;  Perry,  Alabama;  East  Feliciana  and  Pla- 
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quemiues,  Louisiana ;  Newton,  Arkansas;  Matagorda,  Texas ;  Sumner, 
Tennessee;  Hall,  Nebraska.  Some  disease  resembling  glanders  is  noted 
in  Monroe,  West  Virginia;  Ingham, -Michigan;  and  Merrick,  Nebraska. 
The  following  extract  refers  to  a  similar  disease  in  Atchison,  Kansas : 

Several  horses  and  mules  have  been  affected  with  a  diseaso  seemingly  incurable. 
The  symptoms  are  a  running  from  tho  nostrils  of  a  white  matter,  with  some  congh, 
which  at  times  is  worse  than  others ;  debility  without  much  fever ;  it  is  contagious, 
and  defies  aU  remedies  known  by  veterinary  practitioners.  It  seems  to  be  akin  to  the 
glanders,  but  still  is  not  that  disease.  Killing  the  animal  has  been  recommended  by  good 
judges. 

Diptheria  has  prevailed  in  Chester,  Pennsylvania,  and  Fayette,  Ken 
tucky. 

Colic  is  more  or  less  common,  but  is  not  so  extensively  fatal  as  to  re- 
quire special  report.  Many  losses  have  occurred  in  Luzerne,  Penn- 
sylvania, from  colic  and  ill-treatment,  and  in  the  same  county  twenty 
horses  died  in  a  mine  from  some  unknown  cause.  Colic,  with  ill-usage 
and  starvation,  has  been  fatal  in  Wilkinson,  Mississippi.  In  Burt,  Ne- 
braska, some  deaths  have  occurred  from  colic  caused  by  eating  green 
corn  and  new  oats. 

In  Washington,  New  York,  swelling  and  stiffness  of  the  joints,  some- 
times attended  with  partial  blindness,  has  been  a  common  complaint 

An  affection  of  the  kidneys  in  Tompkins,  New  York,  has  occasioned 
some  loss. 

In  Clarke,  Alabama,  horses  have  been  attacked  with  a  swelliug  under 
the  throat  and  jaws,  extending  down  the  legs,  which  causes  death. 

The  buffalo  fly  has  caused  the  death  of  horses  and  mules  in  Lauder- 
dale, Tennessee. 

Charbon,  so  fatal  in  the  South  a  few  years  ago,  has  nearly  disap- 
peared ;  it  is  less  fatal  than  formerly  in  places  mentioned,  as  Yazoo  and 
Holmes,  Mississippi,  and  Desha,  Arkansas. 

In  Lac,  Iowa,  a  disease  assumed  to  bo  chronic  inflammation  of  the 
liver  has  been  fatal. 

"Blind  staggers"  is  reported  in  many  localities  throughout  the 
South. 

In  Alameda,  California,  influenza  and  milk  fever  are  reported  as  prev- 
alent. 

In  Pulaski,  Illinois,  horses  brought  from  Kansas  communicated  a  dis- 
ease to  those  with  which  they  came  in  contact,  which  proved  fatal  in 
two  or  three  weeks,  while  the  Kansas  horses  remain  in  about  the  same 
condition  as  when  introduced. 

A  large  number  of  horses  has  been  lost  by  a  catarrhal  fever  at  Cleve- 
land, Ohio.  A  disease  affecting  the  coffin  joint,  resulting  fatally  in  ten 
days,  has  occasioned  some  loss.  Diagnosis  shows  a  separation  of  the 
ligaments  of  the  joint  and  foot,  which  turns  up,  causing  the  animal  to 
step  upon  the  ankle.  The  flexor  tendons  are  literally  severed  from  the 
lamina,  and  the  foot  will  drop  off  by  simply  cutting  through  the  skin 
with  a  knife.  None  have  ever  been  cured,  and  no  one  appears  to  know 
the  cause  of  the  difficulty.  Animals,  apparently  healthy,  drop  in  har- 
ness or  at  pasture,  get  up  only  a  few  times,  and  are  unable  to  walk  a 
step. 

The  following  extracts  from  correspondence  refer  to  other  diseases : 

Kalamazoo  County,  Mich. — A  strange  disease  lias  prevailed  to  some  extent  in  this 
county  during  tho  last  three  months.  Nearly  all  the  horses  die  that  are  attacked.  It 
does  not  seem  to  yield  to  any  remedies,  so  far  as  I  can  learn.  It  is  thought  to  be  con- 
tagious, one  farmer  having  lost  four  within  a  short  time. 

Vernon  County,  Mo, — Horses  have  died  in  large  excess  of  former  years.  Tho  reports 
show  three  diseases — biiud  staggers,  yellow  water,  and  sore  tongue.  They  are  all  de- 
scribed as  living  about  a  month  before  dying ;   eat  hearty,  get  hid>hov\iid,  t\i<^  Vtftti 
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deadens,  they  maturate  at  the  eyes  and  nose,  and  die  of  weakness.  Sorao  farmers  have 
lost  nearly  all  their  horses  in  this  way.  From  the  information  received,  I  have  reduced 
the  three  diseases  to  one,  and  that  one  caused  by  feeding  the  worm-eaten  corn  (carelessly) 
which  was  so  abundant  last  year,  owing  to  tho  continued  rains. 

A  fatal  disease  affecting  horses  is  reported  from  Douglas  County, 
Nevada: 

Post  mortem  examination  determines  the  cause  to  bo  a  smaU  wire  worm,  from  one- 
half  an  inch  to  two  inches  in  length,  pointed  at  either  end,  white,  and  about  tho  diam- 
eter of  a  cambric  needle.  They  penetrate  the  body  of  the  animal  in  all  directions,  and 
havo  been  found  in  some  instances  between  the  flesh  and  the  skin.  They  are  hard, 
wiry,  and  very  tenacious  of  life.  When  placed  in  a  decoction  of  tobacco  juice  they 
swim  around  quite  playfully,  eventually,  however,  giving  it  up.  The  symptoms  man- 
ifested by  the  animal  are  weakness  of  tho  loins  and  general  debility,  gradually  growing 
worse,  lingering  from  five  to  ten  days  thereafter.  Tho  disease  is  not  confined  to  any 
locality.  One  farmer  lost  eight,  his  neighbor  nine;  another  lost  twenty-six,  among 
which  was  a  valuable  stallion  that  was  kept  up  in  tho  stable ;  the  remainder  were  run- 
ning out.  Mr.  Boles  informed  me  that  he  saved  his  last  five  attacked  by  administering 
three  ounces  of  spirits  of  turpentino  and  two  ounces  of  sweet  oil  in  ono  dose,  and  oblig- 
ing the  animal  to  eat  warm  bran  mixed  with  ilax-secd.  He  informs  mo  that  ono  colt 
passed  over  two  quarts  of  worms. 

In  Gloucester  County,  Virginia,  several  horses  and  mules  died  from 
the  effects  of  feeding  upon  moldy  oats,  which  caused  paralysis  of  the 
lower  extremities,  and  ultimately  death. 

DISEASES  OF  SHEEP. 

For  a  few  years  past  scab  and  foot-rot  have  been  very  prevalent 
among  large  flocks  in  New  York,  Ohio,  and  several  of  the  Western 
States.  During  the  past  year,  owing  to  the  culling  and  killing  of  dis- 
eased sheep,  and  greater  care  and  better  treatment,  these  diseases  ap- 
pear to  be  less  prevalent.  There  is  still  much  foot-rot;  in  some  coun- 
ties twenty-live  per  centum  of  all  flocks  have  it  among  them,  and  in  a 
few  instances  a  much  larger  proportion.  These  diseases  have  spread 
somewhat  by  the  dispersion  of  flocks  to  the  Went  and  South.  Liver-rot 
is  reported  in  Cuyahoga,  Ohio,  and  rot  is  mentioned  repeatedly  in  re- 
turns without  indicating  whether  foot-rot  or  liver-rot  is  meant.  Grub 
in  the  head  appears  to  be  less  common  than  heretofore.  A  disease  of 
the  loins  has  been  fatal  in  Utah.  In  Ohio  several  reports  of  death  fro  in 
"  pale  disease"  are  received.  A  few  cases  of  dropsy  are  mentioned.  In 
Texas  losses  of  lambs  have  been  very  severe  from  worms,  and  some  fa- 
tality has  been  caused  by  exposure  during  cold  weather.  It  does  not 
•appear  that  a  larger  percentage  than  usual  of  mortality  of  lambs  has  been 
suffered.     The  following  extracts  from  correspondence  are  appended : 

Tuscarawas  Count;/,  Ohio. — Sheep  diseases  are  various.  The  most  serious  is  what  is 
called  the  pale  disease  and  foot-rot.  As  to  the  cause  of  tho  pale  disease,  men  differ ;  one 
fact  b*  noticeable,  that  it  is  mostly  confined  to  lambs  and  yearlings,  and  the  deaths  occur- 
ring from  time  to  time,  after  the  first  of  January.  Their  skins  will  be  found  white  and 
bloodless  ;  reduced  in  llesli,  but  not  to  as  great  an  extent  as  might  bo  supposed;  some 
have  been  examined  and  small  worms  found  in  their  intestines.  It  is  my  impression, 
derived  from  observation  aud  practice,  that  a  great  deal  of  the  pale  disease  could  be 
avoided  by  taking  the  sheep  in  to  winter  in  good,  strong  condition,  and  the  time  to 
watch  and  observe  the  sheep  the  most  carefully  is  soon  alter  the  first  frosts  of  autumn 
appear,  and  then  a  little  grain  fed  daily  until  winter  begins  will  be  money  well  expended. 

Fulton  Count}/,  Ohio. — A  disease  attacks  many  while  in  good  condition.  They  eat 
sparingly,  get  weak,  aud  after  a  week  or  two  die.  No  remedy  has  been  found.  There 
is  no  running  at  tho  nose,  or  eyes,  nor  other  indications  of  a  disease  of  the  head. 

WinncbQ'jo  County,  III. — Last  year  I  made  a  statement  of  an  unusual  disease  appearing 
among  my  lambs.  A  similar  trouble  appeared  again  this  last  fall,  commencing  later  in 
the  season  and  running  nearly  through  the  winter,  not  so  fatal  as  in  the  fall  of  1868; 
then  I  lorit  about  one-half  of  my  lambs;  during  the  last  fall  and  winter  about  one-fifth 
have  died,  and,  with  one  exception,  of  tho  same  cause,  dysentery.  I  have  examined 
quite  a  number  of  those  that  died,  and  have  come  to  the  conclusion  that  the  worms  are 
the  primary  cause  of  the  disease.  I  find  small  white  worms  by  millions  all  through  the 
intestines,  the  latter  being  completely  fuU  of  knobs,  which,  if  I  mistake  not,  contain 
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the  eggs  of  tho  narasites.    Some  of  my  sheep  died  early  in  the  winter  of  the  same 
cause.    Several  nocks  of  lambs  were  decimated  by  dysentery  last  fall  in  this  county. 

De  Witt  County,  111.— Our  sheep  have  been  subject  to  most  all  tho  diseases  to  wliicl 
they  are  liable,  tne  scab  and  foot-rot  being  the  most  prominent  and  fatal.  I  think  that 
fully  three-fourths  of  our  entire  sheep  have  been  carried  off  by  these  diseases,  or  affected  to 
such  an  extent  as  to  canse  the  owner  to  kill  them  for  the  pelt,  the  carcass  being  fed  to  hogs. 

Laurel  County,  Ky. — There  has  been  a  disease  rather  unusual  among  sheep.  Tho  ani- 
mal stands  in  a  very  stupid  manner ;  will  not  eat  anything;  if  driven  will  move  f6rward 
without  turning  for  any  obstacle,  until  he  runs  against  it  as  if  he  was  blind.  Tho 
eyes  are  wide  open.    In  this  condition  he  lives  eight  or  ten  days  and  then  dies. 

Nebraska. — Great  mo /tali  ty  from  scab  is  reported  from  Merrick  County.  Seventy-five 
per  centum  of  tho  sheep  bave  died  from  scab.  One  man  had  three  thousand  head  in 
the  fall ;  to-day  he  has  about  three  hundred.  I  am  satisfied  his  sheep  did  not  get  the 
care  they  were  entitled  to — a  course  of  practice,  I  am  sorry  to  say,  too  common  in  this 
county. 

Worth  County,  Mo.— One  flock  of  about  twenty-five,  a  year  ago  had  a  disease  new  to 
me  and  to  others  in  this  vicinity.  They  would  commence  stepping  forward  with  their 
fore  feet,  until  their  bellies  would  almost  touch  the  ground,  and  would  stand  in  that 
position  till  they  would  fall  over.  Tho  remedy  used  was  a  piece  of  asafrotida,  about 
as  large  as  a  small  hickory  nut,  boiled  iu  sweet  milk,  which  proved  effectual  in  most 
cases,  but  in  case  of  a  second  attack  they  were  incurable;  at  least,  all  attacked  the 
second  time  died. 

Letri*  County,  Mo. — There  is  little  disease  amon*  the  native  sheep,  but  of  one  flock  of 
eight  hundred  and  fifty  imported  from  Illinois,  all  died  except  about  six. 

Bexar  County,  Mo. — The  scab  was  unknown  until  of  late  years,  when  it  was  intro- 
duced by  sheep  brought  from  other  States.  The  original  sheep  of  the  county,  the  Mexi- 
can, were  never  affected  by  the  scab.  It  has  been  found  to  yield  readily  to  treatment 
with  tobacco  juice,  with  which  the  scab  has  to  be  washed,  after  the  wool  has  been 
taken  off.  One  flock  numbering  eight  thousand  head  in  1861,  was  reduced  to  one  thou- 
sand four  hundred  by  1368,  when  they  were  moved  to  a  fresh  range  two  hundred  miles 
off.    They  are  now  recovering. 

DISEASES  OF  SWINE. 

Either  there  is  something  radically  wrong  in  the  management  of  swine, 
resulting  yearly  in  the  loss  of  millions  of  young  pigs  and  hogs,  or  else  the 
genus  Sus  is  an  unhealthy  and  unwholesome  animal,  and  therefore  unfit 
tor  human  food.  One  or  the  other  of  these  conclusions  seems  to  be 
forced  upon  the  common  sense  and  sound  judgment  of  the  observer. 
The  mortality  among  young  pigs,  for  which  the  butcher  has  no  respon- 
sibility, is  nearly,  if  not  quite,  proportionate  to  that  of  infants  of  the 
human  species,  and  aggregates  millions  of  individuals  yearly.  What  is 
the  cause  I  It  is  greatest  in  the  West,  notwithstanding  the  healthful- 
ness  of  a  free  range,  while  eastern  pigs  are  generally  shut  up  in  close 
pens.  In  all  accounts  of  uhog  cholera,"  which  popularly  means  any 
disease  which  sweeps  off  the  species  as  an  epizootic,  while  remedies  are 
unavailing,  preventive  is  found  to  be  practicable,  at  least  in  a  partial 
degree,  and  coal  ashes,  salt,  sulphur,  soap,  saltpeter,  gas  lime,  coal 
oil,  tar,  charcoal,  sulphate  of  iron,  smartweed  tea,  soap-suds,  poke- 
root,  tobacco,  asafoetida,  garget-root,  mandrake,  and  all  the  poisons 
of  the  apothecary  shop  are  administered.  There  appears  to  be  an 
irrepressible  craving  for  something  besides  the  inevitable  corn,  which 
is  too  concentrated  for  the  exclusive  and  continuous  diet  of  any  ani- 
mal, hence  those  who  feed  sloppy  mashes  of  potatoes,  beets,  or  other 
roots,  as  well  as  corn,  giving  wholesome  variety  and  sufficient  bulk,  and 
have  exercised  ordinary  care  and  discretion  in  other  respects,  have  ordi- 
narily escaped  the  dreaded  "  hog  cholera."  Occasional  feeds  of  bitu- 
minous coal,  charcoal,  sulphur,  and  similar  substances  of  antiseptic  or 
corrective  tendency,  have  become  quite  common,  and  testimony  to  their 
efficacy  is  abundant.  Spirits  of  turpentine,  copperas,  and  arsenic  are 
often  given  in  the  way  of  preventive  medication  as  well  as  in  attempted 
cure.  A  judicious  variety  in  feed,  and  care  and  treatment  dictated  by 
reason  and  prudence,  of  which  an  interest  involving  so  muck  mone^  S& 
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certainly  worthy,  would  doubtless  prevent  much  the  greater  portion  of 
the  losses  which  are  so  disastrous  as  to  prevent  farmers  from  enlarging 
and  even  continuing  a  business  which  has  become  so  precarious.    Nu- 
merous reports  are  received  showing  the  discouragements  of  pork  pro 
ducers  in  districts  where  diseases  have  been  peculiarly  fatal,  and  reveal 
ing  a.  disposition  to  quit  hog-raising  altogether. 

New  York. — A  few  cases  of  dysentery  in  Tompkins.  Many  pigs  die 
in  Genesee;  in  Niagara  few  sows  raise  more  than  three  or  four. 

Neic  Jersey. — Some  cases  of  "hog  cholera"  among  a  lot  fed  upon  the 
refuse  of  a  cheese  factory  in  Sussex.  A  few  Western  hogs  died  in 
Mercer;  loss,  $200.    Some  disease  in  Gloucester. 

Pennsylvania. — In  Lancaster  one  distiller  lost  one  hundred  out  of 
three  hundred:  a  miller  lost  all  (thirteen)  Western  hogs,  some  worth 
$30  to  $60  each.  One-half  of  a  lot  of  Ohio  hogs  died  in  York;  loss, 
Ave  per  cent,  in  Perry,  twenty  per  cent,  in  Lehigh. 

Maryland. — Losses  in  Washington,  Baltimore,  and  Kent. 

Virginia. — Measles  prevalent  in  Princess  Anne;  loss,  thirty- three  per 
cent,  in  Nelson;  loss,  two  thousand  in  Henrico,  mainly  at  distilleries. 
Some  feeders  in  Montgomery  lost  thirty  fat  hogs  each;  loss,  thirty-three 
per  cent,  in  Scott.  In  Surrey  one  man  lost  seventy.  In  all  cases  hogs 
kept  up  and  fed  on  cooked  food  escaped. 

North  Carolina. — Loss  in  Duplin  and  Jackson,  fifty  per  cent.;  New 
Hanover,  thirty  per  cent. ;  Macon,  twenty-five  per  cent. ;  Caldwell,  twenty 
per  cent. ;  and  smaller  losses  were  incurred  in  Chowan,  Beaufort,  Surry, 
Granville,|Alamance,  and  Moore.  Iu  Greene  several  thousand  pounds  of 
pork  were  lost. 

South  Carolina. — Iu  Union  and  in  Georgetown  Counties  losses  have 
been  serious. 

Georgia. — Loss,  twenty -five  per  cent,  in  Pike,  twenty  per  cent,  in  War- 
ren and  Chattanooga,  ten  per  cent,  in  Clayton  and  Gilmer;  less  in  Butts, 
Stewart,  Taylor,  and  Walton. 

Alabama. — Loss,  fifty  per  cent,  in  Lawrence,  twenty-five  in  St.  Clair, 
ten  in  Jefferson,  and  slight  loss  in  Etowah  and  Tallapoosa. 

Mississippi. — Loss,  fifty  per  cent,  in  De  Soto,  twenty  in  Coahoma, 
and  less  in  other  counties. 

Arkansas. — Great  mortality  from  measles  in  Desha.  The  correspond- 
ent for  Arkansas  County  says :  u  Loss  from  hog  cholera,  as  near  as  I 
can  judge,  about  twenty-five  per  cent.  Since  the  winter  fifty  per  cent, 
have  died  for  the  want  of  feed ;  the  mast  failed,  and  the  farmers  had  no 
corn  to  feed  on,  as  most  of  the  ground  wTas  planted  in  cotton.  Take  all 
together,  I  think  seventy-five  to  eighty  per  cent,  have  died  where  the 
disease  prevailed."  Loss  in  Mississippi,  forty  per  cent. ;  in  Montgom- 
ery, thirty-three  per  cent. ;  in  Independence  and  Madison,  twenty  per 
cent.;  in  Jackson,  seventeen  per  cent. 

Texas. — In  Travis,  Fayette,  and  other  counties,  a  great  mortality  of 
young  pigs  is  attributed  to  their  eating  young  cockle  burrs.  Large 
losses  of  such  are  reported  from  Anderson,  Coryell,  Rusk,  and  Kaufman. 

Tennessee. — Loss  fifty  per  cent,  in  Anderson,  thirty  in  Dyer,  twenty- 
five  in  Smith  and  Lauderdale,  $1,000  worth  in  Union,  and  considera- 
ble in  Weakley,  Sullivan,  Obion,  Hawkins,  Coffee,  Jefferson,  Greene, 
Giles,  and  Campbell. 

Ohio. — Loss  less  than  usual.  A  little  cholera  in  Butler,  Fairfield, 
Greene,  Montgomery,  and  Wayne. 

Kentucky. — Heavy  loss  is  noted  in  this  State.  In  Shelby,  three  thou- 
sand out  ot  twelve  thousand  fattening;  in  Oldham,  one  thousand  head; 
in  Henry  to  an  alarming  extent ;  heavy  loss  in  Eockcastle ;  fifty  per 
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cent,  in  Christian  and  Laurel ;  twenty-five  per  cent,  in  Nelson ;  consid- 
erable iii  Jefferson,  Gallatin,  Callaway,  Clark,  Warren,  Lincoln,  Kenton, 
Johnson,  and  others. 

In  Michigan  hog  cholera  is  reported  only  in  Ottawa,  and  in  Wisconsin 
only  in  Waushara. 

Indiana. — Hog  cholera  has  been  far  less  prevalent  than  usual,  but 
the  losses  range  from  twenty  per  cent,  downward  in  Warren,  Martin, 
Dubois,  Green,  Benton,  Pike,  Johnson,  Carroll,  Bartholomew,  Scott, 
Jefferson,  Harrison,  Miami,  and  Elkhart.  In  parts  of  Tippecanoe  the 
loss  is  fifty  per  cent. ;  fifty  per  cent,  is  given  in  Posey ;  and  in  Fayette 
four-tenths  of  last  year's  pigs  were  lost.  The  correspondent  in  Bar- 
tholomew says :  "  Hog  cholera  has  prevailed  in  some  localities,  while 
others  have  escaped  entirely.  It  may  be  remarked  that  the  disease 
known  as  hog  cholera  has  somewhat  spent  its  force,  and  is  not  as  fatal 
as  when  it  first  made  its  appearance  among  us.  Whether  this  abate- 
ment of  its  force  and  fatality  will  continue,  and  lead  to  its  gradual  and 
final  extinction  by  natural  or  unknown  causes,  1  cannot  say.  It  is  a 
matter  worthy  of  note,  that  hogs  in  large  lots  and  of  small  range  are 
much  more  liable  to  contract  the  disease  than  when  differently  situated." 

Johnson  County. — The  hog  cholera  prevails  more  or  less  every  year.  I  suppose  the 
loss  will  average  at  least  one-tenth  for  each  season.  But  the  actual  loss  by  deaths 
caused  by  the  disease  is  uot  so  much  the  cause  of  the  decrease  of  tho  pork  product  as 
the  prevalence  of  cholera  anion*;  hoops.  Farmers  are  too  cautious  of  their  money  and 
labor  to  pnt  them  in  animals  liable  to  such  a  fatal  disease.  Pork  cannot  ho  plenty  or 
cheap  until  the  disappearance  of  the  hog  cholera  from  among  hogs. 

Illinois. — In  De  Kalb  the  loss  of  two  thousand  old  hogs  and  one 
thousand  pigs  is  reported ;  in  Crawford  it  amounts  to  $20,000;  in  Bu- 
reau, three  hundred  hogs;  in  Edwards  and  Champaign  more  loss  was 
noted  in  rolling  districts  and  in  "timber"  than  in  prairie;  and  other 
counties  in  which  cholera  and  other  diseases  have  prevailed  are  as  follows: 
Piatt,  (three  hundred  in  one  township,)  Monroe,  Menard,  Kock  Island, 
Macoupin,  Logan,  Jo  Davciss,  Fulton,  Do  Witt,  Stephenson,  Marion, 
Mercer,  Kendall,  Jackson,  Henderson,  Boone,  Gallatin,  Morgan,  Lee, 
Greene,  Williamson,   (twenty-five  per  cent.,)  Fayette,  Pike,  Massac, 
Clinton,  White,  (fifty  per  cent.,)  Stark,  Scott,  and  Pulaski.    The  follow- 
ing extract  illustrates  one  aspect  of  the  preventive  question : 

So  thoroughly  am  I  convinced  of  tho  use  of  preventives,  that  for  the  hurt  three  or 
four  years  I  have  been  in  the  habit  of  feeding  my  hogs  dnily  with  a  mixture  composed 
of  various  ingredients,  the  basis  of  which  is  Kitchen  slops,  to  which  is  added  a  plenti- 
ful supply  of  salt,  bran,  Irish  potatoes,  cabbage,  turnips,  and  other  vegetables,  aU  of 
Tdiich  I  endeavor  to  raise  for  that  purpose  iu  sufficient  (piantitic*.  The  above  are  all 
toiled  together  and  fed  when  cool  in  large  troughs,  to  which  all  the  hogs  havo'access. 
A  few  years  since  I  lost  some  hogs  with  cholera,  but  since  1  commenced  the  above 
practice  I  have  not  lost  a  single  hog  with  cholera,  and  but  very  few  with  any  other 
disease,  although  I  keep  a  number  varying  from  twenty  to  forty  head.  At  the  samo 
time  my  neighbors  arc-  continually  complaining  to  me  of  their  losses,  and  although  I 
jxplaiu  to  them  my  plan  of  treatment,  and  that  my  hogs  don't  die  of  cholera,  very 
jew  of  them  seem  to  profit  by  my  experience.  "  Well,'"'  they  reply,  "  we  don't  know 
tow  it  is;  we  slop  our  hogs  also,  sometimes,  and  stiU  they  die.7'  Besides  slop,  I  feed 
toyliogs  dry  corn  daily.  Whether  or  not  it  is  the  slop  which  keeps  off  the  cholera  I 
^not  positively  say  ;  but  I  certainly  should  bo  afraid  to  feed  them  entirely  on  corn 
°r  any  other  dry  food. 

Deaths  of  pigs  are  common  in  Minnesota. 

Ioua. — In  three  townships  in  Mahaska  the  loss  is  85,000.  One  thou- 
sand head  in  Appanoose.  Losses  occurred  in  Louisa,  (twenty  per  cent.,) 
Clarke,  Pottawatomie,  Jackson,  Warren,  Cedar,  Page,  Butler,  and  Mills. 

Missouri. — The  disease  is  reported  in  a  few  counties.  The  correspond- 
ent of  Howard  says:  "Cholera  among  hogs  has  prevailed  to  some 
extent,  but  chiefly  among  the  hogs  of  those  who  are  careless  in  not 
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crossing  with  pure  animals  of  good  breeds.  Those  who  are  particular 
in  keeping  up  the  stock  by  crossing  Chester,  Poland,  and  Berkshires, 
have  lost  very  few.  With  old  stock  bred  in  and  in,  the  loss  has,  in  some 
instances,  been  very  great." 

Nebraska. — A  few  hogs  fed  upon  slops  of  breweries  and  still-houses 
in  Douglas  have  sickened  and  died.  In  one  case  a  lot  of  corn  that  the 
government  refused  to  accept  was  fed  to  hogs,  and  considerable  mor- 
tality resulted. 

No  mention  is  made  of  the  hog  cholera  in  California,  but  the  follow- 
ing from  Stanislaus  County  indicates  a  decrease  in  pork: 

The  business  of  swine-raising  is  in  the  hands  of  a  few,  and  is  followed 
as  a  distinct  one.  Those  in  it  keep  from  two  hundred  to  fifteen  hundred 
or  more,  herding  them  in  the  foot-hills  during  the  rainy  season,  where 
roots  and  mast  abound.  After  grain  is  cut  and  threshed,  in  July  and 
August,  on  tlie  plains,  the  owners  of  the  hogs  buy  the  fields  for  the 
season,  and  turn  their  hogs  into  them,  where  they  feed  until  fall,  when 
the  fat  ones  are  sold  for  pork  in  the  best  market — usually  San  Fran- 
cisco. From  the  scarcity  of  mast  and  roots,  the  increase  in  herds  was 
less  the  past  year  than  formerly.  The  use  of  the  header  in  harvesting, 
in  place  of  the  reaper,  leaves  less  grain  in  the  field  than  in  former  years; 
consequently  the  hogs  made  less  pork  this  fall  than  other  years.  The 
falling  oflf  in  the  increase  of  stock  and  the  weight  of  pork  in  this  county 
may  be  placed  at  two-tenths. 

NUMBERS  AND  PRICES  OF  FARM  ANIMALS. 

The  numbers  given  in  the  accompanying  table  are  estimates  derived 
from  all  attainable  data,  and  cannot  be  assumed  to  be  infallibly  correct. 
Indeed,  the  defects  in  the  census  of  1860,  (upon  which  the  aunual  state- 
ments are  based,)  both  in  the  requirements  of  the  law  and  the  fidelity 
of  its  execution,  render  it  impossible  to  guarantee  entire  accuracy,  even 
with  comparative  returns  which  should  realize  perfection,  as  ours  can- 
not claim  to  do.  In  addition  to  this  difficulty,  another  appears,  of  a 
most  serious  character,  in  the  violent  fluctuation  of  the  increase  or  of 
decrease,  and  in  the  South  the  failure  of  all  the  statistical  correspond- 
ence during  the  entire  period  of  the  war.  In  these  estimates  are  included 
not  only  animals  found  upon  farms,  but  in  cities,  in  markets,  and  else- 
where. The  census  schedules  of  1860  included  only  farm  animals,  and 
thus,  in  some  instances,  (as  the  item  of  horses  in  Massachusetts,)  less 
than  half  of  the  actual  numbers  appear  in  the  regular  census  tables. 

The  average  cash  value  is  obtained  from  county  estimates,  and  is,  in 
the  judgment  of  correspondents,  based  upon  the  actual  selling  prices; 
it  is,  therefore,  much  higher  than  the  taxable  values  as  returned  by 
assessors. 
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LIVE  STOCK  MARKETS. 


NEW  YORK. 

The  receipts  of  live  stock  during  the  year  1869  (ending  December  27) 
were  as  follows :  Beeves,  325,761 ;  milch  cows,  4,836 ;  veal  calves,  93,- 
984;  sheep  and  lambs,  1,479,563;  swine,  901,308.  Total,  2,805,452, 
against  the  following  for  1868:  Beeves,  293,101;  milch  cows,  5,382; 
veal  calves,  82,935  ;  sheep  and  lambs,  1,400,623;  swine,  976,511.  Total, 
2,758,552. 

The  sources  of  supply  of  beeves  were  as  follows : 


Illinois 19S,433 

Ohio 29,792 

Texas 23,178 

Kentucky 22, 887 

New  York 19, 170 

Indiana 11, 077 

Missouri 10, 596 

Michigan 2,281 

Iowa 2,061 


Canada 1,  741 

Pennsylvania 1, 351 

Connecticut 1, 090 

West  Virginia 


935 

New  Jersey 869 

Florida 275 

Massachusetts 52 

Tennessee 18 

Nebraska 15 


Prices. — The  following  are  quotations  for  the  last  market  week 
in  each  month  during  the  year.  Cattle  quoted  at  net  weight  of  quar- 
ters ;  sheep  and  hogs  at  live  weight. 


Months. 


January . . 
February . 
March..*.. 

fc: 

Jnrlo 

July 

September 
October... 
November 
December 


BEEF  CATTLE. 


Good  to  prime. 


Cents. 
16    ton* 

15  to  17* 

16  to  17 
1G   to  17* 
15*  to  16* 
15*  to  16* 
15    to  16* 

to  16* 
tolG 
to  16* 
to  16* 


Common  to 
medium. 


15 
15 
15 
15 


1GJ  to  18 


Cent*. 
10  to  14} 

10  to  \4k 
13  to  15* 

11  to  15 

12  to  15 
12  to  14* 

10  to  14 

11  to  1 i\ 

8  to  l.'!l 

9  to  14 
9  to  14 

11  to  15 


Average. 


Cents. 
15 

14} 
15* 

15 

15 

Hi 
14 

14* 

14 

14 

14 

14* 


Sheep. 


Cents. 

5  to  8 
5*  to  8* 

6  to  9* 

<;.j  to  9* 

4*  to  7* 
4*  to  6* 
4*  to  6* 
4  to  6 
4*  to  6* 
4  to  6* 
4  to  6* 
4}  to  8 


Hog8. 


Cents. 

11   toll| 

10*  to  11 

10}  to  11* 

10*  to  10 

9   to 

9*  to 

9itol( 

9*  to  93 

9*  to  10} 

9*  to   93 

9*tol0] 

9*tolC 


CHICAGO. 

The  receipts  of  live  stock  during  the  year  were  as  follows :  Cattle, 
403,102;  hogs,  (live  and  dressed,)  1,852,882;  sheep,  340,072. 

Monthly  receipts  of  live  stocJcfor  each  month,  and  monthly  prices  of  cattle  and  hoys. 


Mouth*. 


January 

April. 
June 

July.;;;;; 
f^it..;; 

^PK-mbcr 
October... 

•Jovember. 
Member . 


ItECEIfTS  FOK  EACH  MOXT1I. 

l'RICES. 

Cnttlo. 

nog*. 

Sheep. 

Cnttlo. 

Livo  hogs. 

Xnmh'-r. 

Xxnnber. 

Number. 

20,  970 

'JOG,  394 

23,  970 

$3  00 

to  $7  75 

$9  25  to  $11  25 

22.  34G 

104, 129 

33,  840 

3  25 

to 

8  00 

10  25  to    12  25 

37,  015 

85,  598 

50,  962 

3  50 

to 

8  25 

8  50  to    11  00 

37, 173 

103,  404 

43,  005 

3  50 

to 

7  75 

8  75  to    11  00 

44,  377 

129,282 

21,  939 

4  50 

to 

7  75 

8  50   to    10  25 

43, 167 

174,  460 

24,056 

5  25 

to 

7  75 

8  00  to      9  30 

40,  661 

129,  578 

15,  365 

4  00 

to 

7  75 

8  25  to      9  40 

CJ,  364 

131,797 

20,  578 

3  25 

to 

7  75 

8  00   to    10  00 

:J7.  475 

106, 090 

25, 198 

3  25 

to 

8  00 

8  25   to      9  90 

41,891 

146,  597 

37, 198 

2  75 

to 

7  25 

8  50   to    10  CO 

27,  7r.S 

260. 151 

25,  250 

2  50 

to 

7  25 

7  85   to    10  00 

1          90,  876 

274,907 

18,  711 

2  50 

to 

7  25 

8  40   to    11  00 
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Receipts  and  shipments  of  beef  cattle  at  Chicago  for  fifteen  years. 


Year. 


13 

1 


i 

GO 


1655 

iasa 
ier>7 

1858 
1850 
I860 
1861 
1863 


10,715 

31,050 

48,  524 

118,155 

90,  574 

155,  753 

204,  579 

209,  G55 


8,253 

22,502 

25,502 

44, 149 

35,  973 

104, 122 

124, 140 

112,  745 


a 
*-  5 


2,462 
9,448 
23,022 
74.006 
5-1,001 
51,G31 
80, 433 
1)6, 910 


Year. 


1863 
1864 
1865 
1866 
1867 
1868 
1869 


s 


298,381 
336,627 
333,362 
392,  604 
327,  650 
324,  534 
403, 102 


I 

•a 

55 


203, 247 
179,520 
242,766 
262, 150 
213,  265 
215, 987 
294,  717 


si 

(S<oo 


95,134 
157, 107 

90,596 
130,454 
114,385 
108, 547 
108,385 


Monthlj/ prices  of  beef  cattle  for  six  years  at  the  cattle  market  in  Chicago,  Illinois. 


Months. 


January 

February 

March 

April 

May 

Juno 

July 

AllgUflt 

September 

Oetober 

November 

December 

Annual  averag  e 

Months. 

January 

February 

March 

April 

May 

June 

July 

Angnst 

September 

October 

November. 

December 

Annual  averago 


1869. 


1868. 


$3  87J  to  $8  00 


4  00 
3  97 


00 
45 

67 


3  93 
3  46 
3  33 

3  18 
3  05 
3  57 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


03i 
05 

71* 

G0£ 

65 

67 

67 

60 

35 

55 


« 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7  70 


$3  25 
4 
4 
4 
4 
3 
3 
3 


00 
CO 
00 
CO 
75 
50 
00 


3  50 


00 
00 
25 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


£8  25 
8  75 


8 
9 
9 

8 


7a 
00 
00 
75 


8  00 
7 


7 
7 


25 
25 
00 
50 


1867. 


?3  50 
3  50 
3  50 
5  00 
5  00 
5  00 
3  50 


3 
2 

7 

o 


00 

75 
25 
00 
00 


to 
to 
to 
to 
to 
to 
to 
to 

to 

to 
to 
to 


$7  00 

7  50 

8  25 

8  75 
10  00 

9  50 


75 
75 
50 
50 
25 
50 


3  79    to  7  66         3  41    to  8  10 


1866. 


$3  50 
3  37f 
3  75 
3  00 


to  $8  00 


4 
4 

4 
4 

3 

3  75 
2  00 
2  73 


00 
50 
00 
00 
75 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


7 

7 
7 
8 


00 
50 
25 
50 

8  50 

8  00 

8 

8 

i 

7 
7 


25 
00 
50 
00 

m 


3  53    to  7  72 


1865. 


3  50 


4 

o 

3 
3 
3 
2 
2 
2 
2 


00 
50 
00 
50 
75 
50 
50 
50 
50 


9  25 

9  75 

10  00 

8  87 


2  50 


to  $9  00 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 


8  00 
7  25 

7  25 

8  00 
8  00 
8  40 
7  25 


2  94    to  8    46 


3  52    to  8    02 


1864. 


$2  00 
2  59 
2  75 
75 
50 
75 
50 
50 
50 
50 
25 


to  $5  75 
to  6  75 
7  00 


2 

3 
o 

— 

2 
o 

00 

2 

2 
o 

2  25 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


7  50 

8  50 

9  00 
8  00 
7  50 
825 
7  50 
7  25 
725 


2  56    to  7    53 


ST.  LOUIS. 


Eeceipts  of  live  stock  during  the  year :  cattle,  124,505 ;  sheep,  96,626; 
hogs,  344,848.  Total,  566,039,  against  the  following  for  1868 :  cattle, 
115,352;  sheep,  79,315;  hogs,  301,569;  total,  496,236. 

Prices. — The  following  shows  the  highest  and  lowest  range  of  prices 
for  each  month  during  the  year : 


January... 
February.. 

March 

April 

May 

Juno 

July 

August 

September 
October  . . . 
November. 
December  . 


Mouthy. 


CATTLE,  1'EHrOUSD, 
G110&*. 


Choice. 


Cents. 


to 


6* 

6 
6 


n 

to  71 

to  7} 
to  7$ 
to  71 
to  7 
5}  to  6J 
5i  to  6i 
f>\  to  6.i 
5$  to  ti| 
5  to  OS 
5    to  C.V 


Inferior. 


Cent*. 
3    to  6 
to  5 
to  0 
to  5 


3 

3 

3 
o 

2 

21 


to  5 
to  5 

to  4.y 

to  5 

to 

to 

to 

2$.  to  4i 


5* 


Hogs,  per 
pound, 
gross. 


Cents. 
6$  to  10 
8i  to  10 
8i  to  10J 
5*  to    i»A 
5j  to  10" 
51  to    9} 
6    to    9  J 
6    to    9A 
6\  to  10" 

6  to  VI 
V'jto  W, 

7  to  10 


BUEEP,  EACH. 


Choice. 


$3  75 
6  00 

5  50 

6  50 
5  00 
5  00 


to  $5  50 


4 
4 
4 
4 
4 
4 


co 

00 
50 
£0 

oa 

00 


to 
to 
to 
to 
to 
to 
to 
t.o 
to 
to 
to 


01 
00 
00 
50 
6  0) 
6  CO 
5  00 
5  m 
5  00 
5  00 
4  50 


Inferior. 


$1  25 
1  05 

1  50 

2  00 
2  50 
1  5' 


to  $3  50 


50 
25 
50 
50 
50 
25 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


5 
5 
4 
4 
4 

2 

o 


50 

00 
00 
50 
00 
75 
00 


3  00 
3  00 
3  00 
2  50 
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PORK  PACKING  IN  THE  WEST.* 

The  following  comparative  statement  shows  the  number  of  hogs 
packed  in  the  principal  Western  States  during  the  seasons  of  186S-'G9 
and  1869-'70: 

Ohio 540, 201  517, 453 

Illinois 805, 813  8G0, 231 

Indiana 325, 511  218, 510 

Kentucky 183, 42(>  197, 010 

Missouri 308,  033  431,  G15 

Iowa 131, 287  139, 487 

Wisconsin 129, 094  172, 020 

Tennessee 9, 115  8, 330 

Grand  totals 2,499,173  2,575,202 

Increase  in  18G9-'70,  70,089. 

MEAT  PRODUCTION  IN  EUROPE. 

For  the  purpose  of  comparison  with  the  foregoing  statistics  of  live 
stock  in  this  country,  the  following  statement  is  appended,  showing  the 
number  of  live  stock  in  European  countries,  according  to  returns  made 
to  the  statistical  departments  of  the  respective  countries : 


Countries. 


Date  of 

returns. 


CATTLE. 


COTTS. 


Other  kinds. 


Total. 


Great  Britain 
Ireland 


Total  United  Kingdom,  (Inclu- 
ding Isle  of  Han  and  channel 
Islands) 


Bunds  in  Europe,  ( exclusive  of  Po- 
land and  Finland) 

Russia  in  Asia 

Sweden  \ 

Hooray 

Jepnurk  proper 

Prussia 

Wurtemtranr 

Bavaria....* 

Saxony  

Holland ./."" 

Belgium  *■ 

Fiance  .! 


&: 


Austria 

Switzerland. 


1863 
1868 


1863 


2, 143,  895 
1,  463, 058 


3, 625, 137 


3,  230,  0S6 
2, 157,  294 


5,  423, 1)8 1 
3,  (320,  352 


Sliocp  ami 
lambs. 


30,711,396 
4,  822,  4 14 


rigs. 


2,  303, 539 
602, 443 


5,  458, 279 


(*) 

(*) 
1866 

1865 
1866 
1867 
1867 
1863 
1867 
1866 
1856 
1863 
1865 
1867 
1864 
1866 


1,  235,  000 


811,831 
4, 865,  898 

4G5,  943 
1,  521, 113 

413,  755 


5,  781,  465 


6, 094, 805 
627, 116 


750,  000 


382,030 
3, 130,  920 

445,  070 
3,641,274 

211,  505 


8, 415,  SU5 


7,  505,  457 
3G5,  779 


9,083,416 


35, 607,  812 


3, 189, 167 


22,  810,  000 
2,  628.  000 

1,  935,  000 

953,  o;;g 

1, 193,  861 
7,  990,  818 

911,013 
3, 102,  387 

625,  2G0 

1,271,563 

1,257,649 

14, 197,360 

2,  fi04,  598 

3,  703, 635 
13,  660,  322 

902,  S9j 


39,  315,  COO 

5,  315, 000 

1,  650, 000 

1,  705,  394 

1,  874, 052 

22, 262,  087 

655,  856 

2, 039, 963 

304, 037 

1, 076, 374 

533,  485 

33,281,592 

22, 054, 467 

11,040,339 

16,  573,  459 

445, 400 


9,517,000 

530,000 

390,000 

96,166 

331,512 

4,  875, 114 

254,888 

921,  456 

325,  564 

321,534 

453,  418 

5, 24G,  403 

4,  204,  817 

3,  836,  731 

7,914,855 

3J4, 191 


*  Average  of  1859  to  1863.  t  Estimate  returns. 


♦  Results  of  census  of  U'GO  not  yet  kno\rn. 


PRICES  OF  FARM  PRODUCTS. 

A  record  of  prices  of  farm  products  in  the  principal  cities,  carefully 
collated  from  most  reliable  commercial  reports,  would  be  exceedingly 
valuable  for  reference ;  yet,  however  correct  and  judicious  the  work,  the 
fact  that  the  items  of  one  locality  are  not  identical  either  in  classifica- 
tion or  quality  with  those  of  another,  must  detract  from  its  value.  The 
following  table  is  presented,  and  a  more  extended  record,  embracing  a 
wider  range  of  production,  will  be  made  hereafter : 

*  As  reported  by  the  Cincinnati  Price  Current. 
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Price*  of  certain  products  in  16G9 


Products. 


January. 


NEW  YORK. 


Flour.Stato 

western 

Wheat,  spring 

white,  western 

Corn,  new  western,  mixed 

old  western,  mixed 

Rye 

Oats 

Hay,  shipping  qualities,  per 

100  pounds 

Pork,  primo  moss,  prr  barrel. . 

Beet,  plain,  per  barrel 

extra 

Butter,  western 

State 

Choose,  dairy 

factory 

Cotton,  Upland  and  Florida 

middling 

New  Orleans  and  Mo- 
bile raiddlinj 
Tobacco,  light  leaf 

heavy  western. 
"Wool,  fleece 


85  85 


5  80  to  13  00 

1  57  to  1  70 

2  12  to  2  25 
03  to  90 

1  07  to  1  10 

1  50  to  1  57 

70  to  78 

85  to  95 


February. 


March, 


$5  75 
5  70 
155 


to  7  30 
to  12  50 
to  1  63 


91   to 
1044  to   1 


94 
05 


'$5  70 
5  45 
156 
183 
93 
101 


f4   to      77 


»S- 


CHICAGO. 

Flour,  fair  to  choice  red  winter, 
common  to  choico  su- 
perfine, extra. .   

Wheat,  No.  i  red  wiuter* 

No.  1  spring 

Corn,  No.  1 

Oat*,  No.  2 

Ryo 

Hay,  timothy,  and  clover,  ton. 

Beef,  extra  mess 

mess 

Pork,  prime  mess 

Butter,  firkins  and  tubs 

Cheese,  New  York  factory 

west,  factory I 

Wool,  common  to  extra,  tub 

washed 

common  to  flno  fleece  . . 


8T.  LOUIS. 

Flour,  spring,  extra . . 

fall,  extra 

Wheat,  choice  fall 

No.  1  spring. .. 
Corn,  white,  in  sacks. . 
mixed,  in  sacks. 
Oats,  choico,  in  sacks  . 

Rye 

Barley,  choice  spring . 
Hay,  choice,  per  ton  . . 

Mess  pork,  prime 

Cotton,  middling 

Tobacco,  common  leaf. 

Wool,  fleece  washed  . . 

tub  washed 


9  00  to  15  00 

15  00  to  20  00 

25  to  40 
40  to  50 
14  to  18 
14  to   ID* 

26  to   26J 


26|  to 
74  to 
84  to 

45  to 


26* 
10 
16 
70 


6  87$ to  8  50 


5  25  to  0  50 


i 

15 
114 

|W 

24 


19  to 
62  to 
46*  to 
14  to 
50  to 
50  to 
50  to 
00  to 
30  to 

20  to 
19  to 

50  to 

40  to 


128 

65 

48} 

1  19 

16  50 

15  00 

13  75 

25  00 

36 

21 

20 

55 
44 


CINCINNATI. 


Flour,  superfine 

Wheat,  No.  1,  white 

No.  1,  rod 

Corn,  No.  1 

Oata.No.l 

Rye,  No.  1 

Hay.  light  pressed,  per  ton. 

Beef,  mess,  per  barrel 

Pork,  citv,  mess 

Butter,  choice,  Ohio 

Cheese,  Western  Reserve. 


Wool,  flno  fleoco  and  coinbinj;. 
tub !. 


5  75 

6  25 
180 
130 

65 

61 

55 

1  25 

250 

20  00 

28  00 

24 

650 

32 

45 


to 
to 
to 
to 
to 
to 
to 
to 
to 


6  75 

725 

2  00 

140 

73 

70 

62 

133 

2  70 


to  23  00 
to  32  00 
to      234 


to   37 
to   50 


1 
15 
21 

28 


10 
73 
65 
60 
36 
00 
50 
50 
34 


to 
to 


175 
66 


to  16  00 
to22  00 
to  29  00 
to   36 

17.J  to  ia 

42  to   45 
50  to   52 


80 

28  50 

9  0J 

15  00 

28 

4'J 

13 


to  85 
to  30  50 
to  15  00 
to  20  00 
to  35 
to  48 
to   18 


to  700 
tol2  5§ 


So  85 
75 


to 
to 


94i 
1  02 


74  to   751 


14  to   21 


29* 


29J  to 
7*  to 

8*  to 
45"  to 


293 
Hi 
16 
70 


6  75  to  8  25 
5  00  to  6  25 


1  18 

62 

49 

1  16 

17  00 

14  50 

13  00 

23  50 

30 

23 

21 

48 
40 


to  1  24J 
to  64 
to  53 
to  1  17 
to  18  00 
to  15  50 
to  14  50 
to  29  00 
to  32 
to  24 
to   22 


to 
to 


54 
46 


50 

00 

80 

35 

68 

67 

63 

125 

2  70 

24  00 

3100 

28 

600 

32 

45 


550 

200 

1  70 

68 

64 

137 

16  00 

19  00 

3150 

28 

19 

42 

50 


6  25 
6  75 
200 
140 
76 
73 
73 
133 
2  75 
to  27  00 
to  34  00 
to   284 


to 
to 
to 
to 
to 
to 
to 
to 
to 


to 
to 


37 

50 


to  6  00 
to  2  10 


to  1  40 
to  17  00 
to  20  00 
to32  00 
to  30 
to  20 
to  45 
to   52 


75 

28  50 

9  00 

15  00 

25 

40 

16 


to30  50 
to  16  00 
to  20  00 
to  35 
to  55 
to   21 


16  to   22 
29* 


29  J  to 
74  to 
84  to 

45  to 


30 
16 
16 
70 


April. 


5 
1 
1 


49 
80 
88 
92 
40 
75 


to  7  25 
to  12  0) 
to  150 


to  91 

to  03 

to  1  42 

to  77j 


28  75 
9  00 

12  00 
30 
40 
18 
19 

29 


to  30  00 
to  14  00 


to  17 

to 

to 

to 

to 


00 
40 
55 
21 


29|  to 
6  to 
8  to 

15  t.) 


29i 
16 
16 
70 


7  00  to  7  75  |  5  85  to  7  50 
5  00  to  6  25  |  4  75  to  6  00 


1  1G  to  1  23   1 


53Jto 
1  18  to 
15  50 
13  50 
12  00 
27  50 

30 

25 

23 


56  J! 

i2oj; 

to  16  50 
to  14  50 
to  13  50 
to28  50 
to  34 
to  26 
to      24 


1 

16 

;i4 

112 
25 


46   to 
40  to 


54 
46 


4  75 


25 


165 

1  16 
61 
65 
56 

125 

2  50 
2100 
3100 

27 

625 

32 

45 


to 

to 

to 

to 

to 

to 

to 

to 

to  2  75 

to  25  00 

to  32  50 

to      2S 


1 


50 
50 
95 
35 
72 
69 
70 
40 


to      37 
to      50 


5  00  to  5  50 


150 

64 

67 

1  45 

17  00 

19  00 

32  00 

38 


to 
to 
to 


53 
65 

68 


to  18 
to  20 


00 
00 


14  to 
64*  to 
52}  to 

18  to 

00  to 

00  to 

00  to 

90  to 

29  to 

24  to 

23  to 

45  to 

40  to 


1  20 

66 

554 

121 

17  00 

14  50 

13  50 

26  25 

33 

25 

24 


450 

5  25 

175 

109 

63 

62 

57 

122 

200 

26  00 

30  50 

26 

630 

32 

38 


to 
to 
to 
to 
to 
to 
to 
to 
to 


54 
47 


5  25 

5  75 

2  00 

123 

78 

65 

66 

1  30 

O  UK 


to 30  00 
to3150 
to      27 


to 
to 


38 
49 


5  00  to  5  50 


to      40 


40  to 
50  to 


50 
53 


1  45 

63 

65 

1  41 

18  00 

13  00 

3150 

42 

15 

40 

50 


to  142 
'»19  00 
to  19  00 


to 
to 
to 
to 


45 

5t) 
53 


May. 


$5  45   to  6  50 

5  45  to  12  00 

1  45  to  1  50 

190   to2    15 

85   to      86 

80 

"'aw.'.'.'.'.'.' 

GO 

28  25  to28  75 

9  00  to  14  00 

12  00  to  17  00 

28  to       35 

25  to      43 

19  to      22 

21  to      23 

234  to      281 


28  J  to 
5  to 
74to 

43  to 


29* 
15 
16 
70 


6  25  to  7  75 
4  70  to  6  00 


1  13  to 

58  to 

561  to 

1  16  to 

16  00 

14  00 

12  00 

27  00 


to 
to 
to 
to 


24  to 

23  to 

45  to 

40  to 


4  75 

4  75 

170 

114 

G3 

58 

64 

110 


to 
to 
to 
to 
to 
to 
to 
to 


24  00 

3100 

264 

655. 

32 

38 


5  00  to  5  50 


33 
16 
42  to 
42  to 


118 

60 

60 

1  17 

17  00 

15  00 

13  50 

27  50 


25 
24 

55 
47 


12 
75 
90 
17 
80 
72 
70 
26 
15 


1 
...3 
to  30  00 
to  31  50 
to      27 


to      38 
to      52 


1  40 

66 

68 

J  37  to  1  38 
2100  to22  00 
17  50  to  18  00 
30  50  to  31  00  I 
to      35 
to      18  • 
45  ', 
45  | 


*  During  the  yoar  No.  2  red  winter  ranged  in  prices  below  No.  1  from  two  to  five  cents  per  bushel, 
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In  the  San  Francisco  market  flour  ranged  from  $4  to  $5  75,  beginning 
in  January  with  84  50  to  85  75,  and  closing  in  December  with  $4  to  $5. 
Wheat,  in  January,  brought  81  50  to  $1  tio  per  100  pounds,  beginning 
to  decline  in  April,  and,  after  various  fluctuations,  selling  in  December 
at  81  10  to  81  00 ;  that  from  Oregon  was  more  uniform  in  price,  the  best 
bearing  nearly  the  same  quotations  as  the  best  California,  and  the  lower 

guotations  25  to  40  cents  above  the  poorer  qualities  of  California  wheat, 
iorn,  81  80  to  81  00  per  100  pounds  in  January,  and  81  05  to  $1  15  in 
December.  Oats,  81  00  to  82  35,  falling  during  the  year  to  81  50  to 
$1  75.  Hay,  per  ton,  highest  in  January,  814  to  822,  and  lowest  in 
November,  $7  50  to  815.  Mess  beef  per  barrel,  ranging  from  §16  to 
$20;  mess  pork,  81G  to  829;  butter,  50  to  75  cents  in  January,  30  to 
35  in  May,  35  to  50  in  August,  and  40  to  50  in  December ;  cheese  18  to 
21  in  January,  and  15  to  20  in  December ;  native  wool,  8  to  15 ;  Amer- 
ican wool,  13  to  18  in  January,  12£  to  14  in  December. 

IMPORTS  OF  WOOL  AND  WOOLENS. 

Statement  showing  the  imports  of  wool  and  woolens  into  the  United  Slates  during  the  year 
ending  June  o0,  1870,  furnished  by  Edward  Young,  chief  of  Bureau  of  Statistics,  Treasury 
Department. 


Raw  and  fleece pounds. 

Cloths  and  cassiinercs 

Woolen  rags,  shoddy,  mungo,  waste,  and  flocks pounds. 

Shawls * 


Blankets 

Carpets square  yards. 

Dress  goods 'square  yards. 

Hosiery,  shirts,  and  drawers 

Manufactures  not  speeilied  


Total. 


Quantity. 


49,230,199 


3,729,904 
61,302,034 


Value. 


$6, 743, 350 
7, 671, 013 

1, 867,  874 

21, 952 

3, 940,  707 

15, 447,  9U0 

441,599 

5, 043, 919 


41, 233, 9*2 


AGRICULTURAL  EXPORTS. 

Statement  of  the  exports  of  agricultural  products  of  the  United  States,  with  their  immediate 
manufactures,  for  the  year  ended  June  30,  1870,  furnished  by  Edward  Young t  cliicf  oj 
Bureau  of  Statistics,  Treasury  Department. 


Products  and  manufactures. 


Quantity. 


^Lnimals,  living : 

Hoys i number. 

Horned  cuttle do... 

Hoi  sea do. .  - 

Mules do . . . 

Sheep * do. . . 

All  other,  nr.d  foals do. . . 

Animal  mutter: 

Hides  and  shins,  other  than  fur 

Pork pounds. 

Hams  and  bacon , do. . . 

Lard do. . . 

Lard  oil gallons. 

Neatsfoot  and  other  animal  oils do. . . 

Heel' pounds. 

Preserved  meats 

Tallow pounds. 

Hair,  unmanufactured 

manufactured 

Butter pounds. 

Cheese (to — 

Eggs dozens.. 

Caudles,  tallow,  and  other pounds. . 


12,258 

27,510 

2,140 

995 

37,531 


Value. 


25, 649, 8U 
38,977,879 
35, 796,  530 
90,774 
501 
26,  728, 573 


37,  413, 0.1G 


2,  039, 4?8 

47, 296, 323 

874 

2, 277, 713 


eiea.753 

430,967 

177,  498 

140,350 

95,174 

2,277 

365,441 
3, 353, 137 
6, 123,  043 
5,  9TC,  397 

124,660 

649 

1, 939, 758 

313, 757 
3, 814, 881 

207,056 
4,863 

592,249 

8,  881, 934 

322 

373,524 


/ 
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Exports  of  agricultural  product*  of  the  United  States,  4'C* — Continued. 


Products  and  manufactures. 


Aldmal  matter— Continued. 

Soap,  perfumed pounds 

other do 

Glue do 

Wax do.... 

Leather  of  ail  kinds,  not  specified do 

morocco  and  other  lino do 

boots  and  shoes pairs. . 

Saddlery  and  harness 

manufactures.  United  States 

Wool pounds.. 

manufacturer,  United  States > 

Pars  and  fur  skins 

Bone*  and  bone-dust cwt. . 

Bono-black,  ivory-black,  &c pounds.. 

Breadstuff*: 

Indian  corn bushels . . 

meal barrels . . 

Wheat bushels . . 

flour barrels . . 

Rye bushels . . 

flour barrels . . 

Barley bushels . . 

Other  small  grain  and  pulse 

Rice pounds . . 

Bread  and  biscuit do 

Macaroni,  vermicelli,  and  all  other  preparations  from  breadstuff* 

Cotton:  unmanuiacturea  Sea  Island pounds.. 

other do — 

manufactures,  colored yards. . 

uncolored do 

all  others 

Wood,  and  manufactures  of  wood : 

Boards,  clapboards,  &c M  feet. 

Laths,  palings,  pickets,  &o thousand*  . 

Shingles do 

Box  shook* 

Other  shooks,  staves,  and  headings 

Hogsheads  and  barrels,  empty number . . 

All  other  lumber 

Firewood cords . . 

Hop,  hoop,  and  other  polos 

Logs,  masts,  spars,  and  other  whole  timber 

Timber,  sa  wcu  and  hewn cubic  feet . . 

All  other  timber 

Household  furniture 

All  other  manufactures  of 

Bark  for  tanning 

Aahca:  pot  and  pearl pounds.. 

Bortn  and  turpentine barrels . . 

Tw  and  pitch do 

Apples:  green  or  ripo bushels . . 

dried pounds . . 

fruit:  green,  ripe,  or  dried 

Potatoes bushels . . 

JWons do 

nckles  and  aaucee 

'^tables,  prepared  or  preserved 

not  specified 

Uover  seed bushels. . 

f>xw«l do... 

Liiaeed  oil gallons . . 

pastor  oil do.... 

partial  oil 

°_«  cake pounds.. 

fl«apt  unmanufactured cwt . . 

manufactured,  cables  and  cordage do — 

all  others 

*jop« pounds. . 

B«y tons.. 

Giaseng pound  s . . 

Silt bushels.. 

*wr,  ale,  porter,  and  cider  in  bottles dozens. . 

„  casks gallons.. 

Spirits  distilled  from  grain do — 

molasses do 

other  materials do — 

Spirit*  of  turpentine do — 

Vino „ do 

Molasses do 

Vinegar „ gallons.. 


7, 028.  8 13 

22,  354 

34G,  60S 

373, 224 


274,  497 


152,892 


45, 928 
679, 134 

1,392.115 

166.  946 

37, 590.  539 

3,  457. 005 

157,  C06 

6,  974 

255, 090 


2, 133, 023 
10, 158,  658 


C,  309.  780 

954. 14#,  b43 

6,  037, 589 

8. 256,  943 


142, 673 

8,  04 1 

28,  784 


162, 177 
8,34i 


115,9 


<«> 


2,  31G,  877 

533,  185 

47,  532 

104,  925 

836, 116 


59<i.  9C4 
59,089 


272 

35 

21,803 

263 


156,  585,  059 

4,  240 

14,226 


16,  35(5, 231 

«,  723 

474, 310 

297,  976 

1,072 

60,  467 

23,  370 

872,  858 

19,  403 

3,  246,  702 

32,  809 

299, 672 

60,257 


Value 


$4,037 

622, 715 

5,621 

137,  443 

10G,  312 

4,765 

417, 574 

55,  379 

87,263 

54,928 

124, 159 

1,941,139 

75,583 

32,487 

1,  287,  575 

934,936 

47, 213, 945 

21, 126,  877 

178, 275 

38,458 

140,  512 

384,198 

127,655 

581,786 

287,843 

2,906,433 

224, 121, 191 

1, 032, 125 

1, 343, 229 

1,  404, 973 

2,920.429 

38,296 

113,  431 

374,338 

4,  S97,  641 

277,284 

369, 010 

20,725 

529,  427 

535, 522 

1,219,074 

103,600 

1, 245,  516 

1, 090,  545 

216,  488 

108, 731 

1, 776, 214 

143,  871 

230,002 

79, 398 

151,372 

412, 488 

98,909 

1G.150 

37,889 

52, 115 

1,763 

120 

22,913 

713 

288, 405 

3,419,288 

45,260 

218, 496 

Of,,  800 

2, 515, 734 

117,137 

455,  097 

119,  582 

2,  208 

23,759 

47, 218 

CT>3, 184 

25, 019 

1,  357,  302 

42,  105 

89,  912 

13,774 
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Exports  of  agricultural  products  of  the  United  States,  <f-c. — Continued. 


Products  and  manufactures. 


Sugar,  brown pounds. . 

refined do 

Candy  and  confectionery do 

Cigars M. . 

Snuff. pounds. . 

Tobacco,  manufactured do 

leaf,  unmanufactured do I    185, 747, 181 


Quantity. 


12, 470 
4, 415, 100 


2, 004 
£0,1  £1 


Value. 


$1,403 

555,482 

14,729 

9,7'j0 

12,4-2C 

1,^2,005 

21, 100,  230 


RECAPITULATION'. 

Animal  production 036, 643, 895 

Breadatuffs 72,302,060 

Cotton  manufactures 230, 807, 051 

Wood  and  its  products 13,051,326 

Miscellaneous 35, 960, 749 


389, 674, 981 

CANE  SUGAR  PRODUCTION. 

The  consumption  of  sugar  in  the  United  Slates  is  yearly  increasing, 
and  now  exceeds  500,000  tons.  Nearly  all  of  this  is  sugar  from  the  cane. 
No  appreciable  quantity  has  yet  been  made  from  sorghum,  and  it  is  not 
practicable  to  extend  materially  the  production  from  the  sugar  maple. 
Beet  sugar,  constituting  nearly  the  entire  supply  of  Europe,  and  about 
one-fourth  of  the  sugar  product  of  the  globe,  has  not  yet  been  produced 
extensively  here.  It  will  ultimately  become  a  great  interest,  unless  it 
fails  in  competition  with  the  superior  economy  of  cane  sugar. 

Louisiana  produced  last  year,  according  to  the  statistics  of  L.  Bou- 
chereau,  99,452,946  pounds  of  sugar,  or  87,090  hogsheads,  of  1,142  pounds 
each.  This  is  a  small  increase  over  the  product  of  the  previous  year, 
95,051,225  pounds,  or  84,256  hogsheads.  It  is  about  one-tenth  of  the 
amount  annually  consumed  in  the  United  States.  A  small  quantity 
produced  elsewhere,  as  in  Texas  or  Florida,  may  increase  the  proportion  of 
home-grown  sugar  to  one-eighth  of  the  consumption.  The  Louisiana  crop 
is  grown  upon  an  acreage  scarcely  larger  than  the  original  area  of  the 
District  of  Columbia — ten  miles  square.  The  capital  and  labor  pro- 
vided, it  will  be  a  perfectly  feasible  thing  to  produce  in  that  one  State 
all  the  sugar  required  in  the  country.  One-tenth  of  the  area  devoted  to 
cotton,  if  properly  cultivated — say  800,000  acres — would  suffice  to  sup- 
ply our  present  wants.  The  average  yield  per  acre  is  now,  under  pres- 
ent culture,  about  1,300  pounds.  This  crop  is  now  grown  on  the  lines* 
soil  in  the  South,  the  deep  alluvion  of  the  Mississippi  and  other  rivers; 
and  while  large  areas  of  similar  lands  are  jet  available,  it  is  true  that  a 
tenfold  extension  would  appropriate  lands  less  fertile  and  less  accessi- 
ble to  markets,  yet  not  unprofitable  for  culture.  Few  rural  avocations 
yield  a  better  return,  at  present  prices,  than  the  production  of  sugar 
from  the  cane.  M.  Boucliereau  estimates  the  returns  of  a  man's  labor 
for  the  year  at  $1,416,  produced  from  eight  acres,  each  yielding  1,350 
pounds,  at  10  cents,  and  70  gallons  of  molasses,  at  60  cents  per  gallon. 
Improved  lands,  suitable  for  cane  culture,  can  be  obtained  for  $25  to  $40 
per  acre,  and  unimproved  lands  still  cheaper. 

The  crop  of  1860,  in  Louisiana,  was  228,758  hogsheads,  weighing  263,065,- 
000  pounds,  produced  in  1,292  sugar  houses,  1,009  worked  by  steam-power, 
283  by  horse-power.  The  production  of  molasses  for  the  same  year  was 
18,414,550  gallons.  The  crop  of  1861,  the  largest  ever  grown,  was  459,410 
hogsheads.  This  was  the  last  of  which  a  complete  record  is  attainable,  until 
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the  close  of  the  war,  when  the  business  was  almost  entirely  abandoned. 
The  recuperation  has  necessarily  been  slow,  a  large  portion  of  each  year's 
canes  being  required  as  plants  for  increased  acreage.  In  1864  the  product, 
in  round  numbers,  was  7,000  hogsheads;  this  result  was  doubled  in  1865; 
in  I860  the  product  had  risen  nearly  to  40,000  hogsheads ;  in  1867  the 
increase  was  small ;  but  the  crops  of  the  past  two  years  have  been  dou- 
ble those  of  the  years  I860  and  1867.  It  was  feared,  early  last  season, 
that  cane  would  prove  a  failure,  in  consequence  of  poor  tillage  in  the 
fall,  the  bad  condition  of  the  new  plants,  and  injury  to  the  stubbles  of 
previous  years,  with  heavy  rains  in  the  spring,  which  prevented  proper 
summer  cultivation.  The  season  for  grinding  was  peculiarly  favorable, 
and  opened  earlier  than  in  the  previous  year.  The  crop  was  reduced  by 
thePointe  Couple,  Eoman,  Lafourche,  and  Villere  crevasses,  and  in  conse- 
quence of  the  submerging  of  several  plantations  by  summer  storms ;  other- 
wise a  large  increase  over  the  product  of  1868  would  have  been  obtained. 

The  number  of  sugar-houses  in  operation  during  the  past  year  was 
817,  of  which  664  were  run  by  steam-power,  153  by  horse-power ;  the 
number  of  open  kettles,  863 ;  open  pans,  81 ;  vacuum  pans,  53 ;  the 
number  of  portable  mills  was  44 ;  hogsheads  of  sugar,  87,090 ;  gallons 
of  molasses,  5,724,256. 

The**bllowing  table  gives  the  amount  of  each  crop  since  1823,  except 
those  of  1830,  1831,  1862,  and  1863  : 


Hhds. 

1823 30, 000 

1824 32,000 

1825 30,000 

1826 45,000 

1827 71,000 

1828 8S,000 

1829 48, 000 

1832 70, 000 

1833 75, 000 

1834 100, 000 

1835 30,000 

1836 70, 000 

1837 6o,  000 

1838 70, 000 

1839 115, 000 


Hhds. 

1840 87,000 

1841 90,000 

1842 140,000 

1843 100,000 

1844 200,000 

1845 186,000 

1846   140,000 

1847   240,000 

1848 220,000 

1849 247,923 

1850 211,201 

1851   236,547 

1852 321,931 

1853 439,324 


HEMP  AND  FLAX. 


Hhds. 

346, 635 

1855  231,427 

1856 73,976 

1857  279,697 

1S58 362,296 

1859 221,840 

1860  228,758 

1S61 459,410 

1864 6,668 

1865 15,000 

1866  .., 41,000 

1867  37,647 

1868 84,256 

1869  87,090 


The  hemp  product,  mainly  obtained  from  Kentucky  and  Missouri, 
nas  been  greatly  reduced  sinco  1859,  when  the  yield  of  the  former  State 
J'as  39,109  tons ;  of  the  latter,  19,268  tons ;  and  of  the  entire  country, 
74,493  tons.    Scarcely  half  this  quantity  is  now  produced. 

The  culture  of  flax  has  been  greatly  extended  during  the  past  ten 
years;  the  war,  which  directly  interfered  with  the  culture  of  hemp,  in- 
cidentally favored  the  production  of  flax.  It  is  readily  grown  through- 
out the  North  and  West,  and  when  the  high  rate  of  gold,  advancing  the 
Prices  of  all  fibers,  afforded  a  strong  protection  to  the  interest,  a  marked 
increase  of  the  flax  acreage  immediately  resulted.  The  investigation 
concerning  improved  modes  of  manufacture,  directed  by  Congress,  and 
conducted  by  the  Department  of  Agriculture,  while  it  did  not  overcome 
the  difficulties  in  the  way  of  eottoniziug  flax,  gave  the  business  a  new 
impetus,  which  is  not  yet  exhausted,  and  which  promises  a  material 
augmentation  of  the  products  of  industry.    Within  two  ,jeaY&\^\»^S2L- 
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tow,  manufactured  from  fiber  formerly  cast  aside  as  worthless,  and  left 
to  rot  by  the  roadside,  has  been  used  in  the  manufacture  of  bagging, 
which  has  met  with  much  favor  in  the  South,  and  it  is  to  be  hoped  that 
it  may  in  the  future  supersede  all  other  material  for  cotton-bagging.  In 
18C7  the  mills  for  preparing  flax-tow  in  the  States  of  Ohio,  Illinois,  In- 
diana, Iowa,  Wisconsin,  and  Michigan,  numbered  90.  Since  the  decline 
of  gold  the  wholesale  importation  of  jute  and  jute-butts  has  injured  the 
market  for  this  fiber  for  its  ordinary  uses,  but  the  manufacture  of  bag- 
ging alone  now  employs  14  factories,  running  about  140  looms,  while 
137  are  employed  on  jute,  and  90  on  hemp — enough  to  manufacture  the 
covering  for  three  millions  of  bales  of  cotton.  In  view  of  the  fact  that 
four-fifths  of  our  flax-fiber  is  wasted,  the  seed  only  being  utilized,  and 
the  pregnant  fact  that  $23,000,000  were  paid  in  1869  for  foreign  fibers,  it 
is  of  the  first  importance  to  find  new  uses  for  this  material,  and  learn 
to  economize  processes  that  shall  insure  its  profitable  manufacture. 

The  amount  of  flaxseed  returned  by  the  census  of  1850  was  562,312 
bushels;  by  that  of  I860,  566,867  bushels.  The  great  advance  which 
the  census  of  1870  will  show  is  foreshadowed  by  the  increase  in  Ohio, 
from  242,420  bushels  in  1859  to  620,092  in  1869 ;  and  that  of  New  York, 
from  56,991  bushels  in  1859  to  130,318  in  1869.  Iowa  produced  5,921 
bushels  in  1859,  and  96,395  in  1869. 

IMMIGRATION. 

The  population  of  the  country  has  had  large  accessions  from  immi- 
gration during  the  past  year.  From  the  records  of  the  Bureau  of  Sta- 
tistics of  the  Treasury  it  appears  that  385,084  foreigners  have  sought  a 
home  among  us,  of  whom  124,241  came  from  the  German  States,  95,- 
294  from  Great  Britain,  and  51,199  from  Ireland.  The  number  from 
France  is  but  2,556.  From  China  and  Japan  14,919  are  credited.  A 
large  immigration  is  noted  from  the  British  North  American  provinces, 
aggregating  26,671. 

The  following  table  gives  the  nationality  of  the  immigrants  of  1869 : 


Coantriea. 


Great  Britain 

Ireland 

German  States 

Norway,  Sweden,  and  Denmark 

Holland 

Belgium 

Switzerland 

France 

Spain  and  Portugal 

Italy 

Russia  and  Poland 

South  of  Europe,  not  stated 

Other  countries  of  Europe 

China  and  Japan 

Africa 

British  North  American  Provinces. 

Moxico 

South  America , 

Cuba 

West  Indies 

Azores 

All  other  countries,  and  not  stated  . 


n 


o 


a 

© 


u 
H 


9,023 

3,873 

12,  158 

468 


33, 574 

2G,  138 
50,  999 
20, 169 


608 
218 
193 
209 


953 

300 

1,380 


5,  C2S 


59 
o 


G14 


026 


1,  cso 

153 

38 

103 


1,742 

2,760 
5,984 


3,128 

CS 


30,  580 

12.  527 

34,  506 

8,  153 

£S0 

407 

4f)2 

1,  0.-U 

521 

46G 

349 


506 


18,923 


14 

5,  590 

17 

8,815 

70 

12 

542 

1)4 

1G0 

1,204 


S 

o 


Total. 


22,117 

8,G50 

20,  57G 

4,474 

253 

238 

6C2 

1,104 

149 

739 

102 


1.9C5 

c% 

9,100 

119 

22 

378 

179 

50 

46 


95, 294 

51,199 

124,241 

33,264 

533 

645 

3,442 

2,556 

901 

1,519 

451 

2,695 

3,165 

14,919 

19 

26,671 

316 

36 

920 

1,393 

210 

20,699 


The  occupations  of  these  immigrants  are  thus  stated,  with  the  i 
ber  of  each  calling:  clergymen,  295  j  physicians,  23G ;  artists,  224 ; 


with  the  num- 
me- 
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chanics,  7,401;  bakers,  1,008;  butchers,  722;  seamstresses,  364; 
shoemakers,  1,798 ;  sailors,  1,835;  masons,  2,483;  other  trades,  2,326 ; 
clerks,  1,715;  farmers.  30,731;  laborers,  92,457;  merchants,  7,415;  min- 
ers, 6,170;  mariners,  1,417 ;  servants,  16,460;  all  other  occupations, 
1,105  ;  occupation  not  stated,  6,639  ;  without  occupation,  182,857. 

DIRECTION  OF  THE  MOVEMENT. 

The  following  unofficial  statement  of  the  direction  taken  by  immigra- 
tion arriving  at  New  York  is  an  indication  of  the  preferences  of  for- 
eigners in  making  homes  in  this  country,  except  that  in  the  case  of  New 
York  it  should  be  remembered  that  a  large  portion  of  those  credited  to 
this  State  do  not  make  it  their  permanent  residence,  but  are  found 
west  of  the  lakes  within  a  few  months. 


States. 


isca 


iec9. 


Arkansas 

Alabama 

British  Columbia 

Canada 

California 

Connecticut 

Colorado 

Central  America 

Cuba 

Delaware 

District  of  Columbia . 

Dakota, 

Florida 


Georgia 

Illinois 

Iowa 

Indiana 

Idaho  

Kentucky 

Kansas 

Louisiana 

Massachusetts 

Maryland 

Main* 

Michigan 

Minnesota 

Missouri 

Mexico 

Mississippi 

Chill 

China 


78 

114 

60 

2,723 

3,989 

3,458 

33 

21 

14 

409 

873 

33 

34 

127 

34, 625 

7,040 

3.S52 

15 

1,392 

1,085 

567 

7,  CO* 

1,601 

293 

7,324 

5,891 

6,517 

14 

84 


18 
101 

18 

2,56-1 

3,594 

3,922 

91 
o 

6 

143 

395 

9 

20 

117 

37, 313 

8,026 

3,025 

7 

842 

1,632 

237 

8,158 

1,524 

222 

6,939 

6,725 

4,723 

7 

98 
1 
5 


States. 


Montana 

New  Hampshire. 

Nova  Scotia 

New  York 

New  Jersey 

Nebraska 

North  Carolina.. 
New  Brunswick. 

Nevada 

New  Mexico 

Ohio 

Oregon 

Pennsylvania . . . 
Rhode  Island  — 
South  Carolina . . 
South  America. . 

Texas 

Tennessee 

Vermont 

Virginia 

West  Indies 

Wisconsin 


West  Virginia 


Utah. 

Wyoming 

Newfoundland 

Arizona 

Australia 

Brazil 

Japan 

Lima 


1863. 


14 

411 

150 

65, 714 

5,  916 

1,410 

114 

113 

18 

5 

11,133 

30 

16.926 

2, 279 

118 

185 

260 

540 

533 

731 

14 

16,537 

22 

3,115 


1869. 


18 

192 

49 

82,372 

7,743 

1,641 

117 

99 

40 

5 

11,738 

23 

30,748 

2,227 

140 

61 

235 

495 

498 

777 

25 

16,632 

140 

2,325 

5 

1 

104 

1 

1 

1 

5 


Other  statistical  investigations,  upon  various  topics  of  special  interest, 
are  presented  in  the  report  of  the  editor  of  this  annual. 

During  the  year  statistical  statements  are  prepared,  in  response  to 
congressional  resolutions,  memorials  of  industrial  societies,  and  requests 
of  individuals,  upon  subjects  of  public  importance,  for  which  there  is  no 
space  in  this  volume. 

J.  R.  DODGE. 
Hon.  Horace  C apron, 

Commissioner* 
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REPORT  OF  THE  ENTOMOLOGIST. 

The  arrangement  of  the  agricultural  museum  in  the  new  liall  of  exhi- 
bition has  occupied  the  entire  official  time  of  the  entomologist  during 
the  past  year.  From  the  nature  of  the  work  it  has  been  necessarily  slow 
in  progress,  all  the  specimens  requiring  handling  many  times  to  prepare 
them  properly,  and  much  labor  and  research  in  the  labeling,  to  say 
nothing  of  delays  caused  by  not  always  having  proper  materials  and 
fixtures  at  hand,  or  the  means  to  procure  them.  Though  in  the  fifth 
year  of  its  existence,  the  collection  is  far  from  what  it  should  be,  in 
variety  and  value  of  specimens,  to  give  satisfaction  to  its  friends  and 
the  public;  still  it  has  grown,  mainly  through  the  efforts  and  contribu- 
tions of  individuals,  and  of  other  institutions  with  which  exchanges 
have  been  effected. 

Although  a  description  of  the  design  of  the  museum  has  been  given 
in  a  former  report,  it  will  not  be  amiss  to  sketch  here  a  brief  outline  of 
its  main  features,  and  of  the  objects  sought  to  be  accomplished  through 
its  agency. 

A  national  agricultural  and  economic  museum  suggests  what  it  is 
intended  to  comprehend  as  a  whole.  In  detail  the  aim  will  be  to  make 
the  collection  not  only  illustrative  of  the  agricultural  interests  of  the 
country  in  the  exhibition  of  farm  products  and  the  manufactures  there- 
from, but  to  show  also  how  these  products  are  affected  by  different 
climates  and  processes  of  cultivation,  and  what  insects,  birds,  and  ani- 
mals are  especially  injurious  or  beneficial  to  them. 

Cotton,  as  an  example,  is  exhibited  in  the  case  of  vegetable  fibers, 
showing  the  plant  entire,  with  the  roots,  leaves,  and  bolls;  then  the 
different  kinds  of  seeds  and  nearly  a  hundred  samples  of  cotton  from 
various  sources,  native  and  foreign,  in  the  boll,  ginned,  labeled,  and 
manufactured,  cotton  seed,  oil  cake,  &c. ;  each  specimen  being  labeled, 
giving  its  origin,  donor,  and  reference  to  standard  works  where  direc- 
tions for  planting  and  culture  may  be  found.  The  planter  having  ex- 
amined this  collection  and  desiring  to  know  what  enemies  he  may  have 
to  contend  with  in  the  cotton  field,  is  shown  a  series  of  copper-plate 
engravings  illustrating  the  growth  of  the  plant,  from  the  sprouting  of 
the  seed  till  the  bolls  are  ready  for  the  hand  of  the  picker,  together 
with  all  the  diseases  incident  to  it,  the  rust,  rot,  blight,  &c,  and  all  the 
insects  which  feed  upon  it,  with  their  various  transformations,  habits, 
and  names,  with  suggestions  as  to  the  best  methods  of  destroying  them. 
All  other  prominent  vegetable  fibers — flax,  hemp,  China  grass  or  ramie, 
jute,  &c. — are  treated  in  the  same  way  as  far  as  practicable  or  necessary. 

Next  to  cotton  in  interest  is  the  ramie,  (Boehmcria  nivea  or  temcissi- 
ma,)  sent  to  the  Department  some  time  ago  by  Messrs.  Wade  &  Sons, 
of  Bradford,  England.  This  collection  comprises  specimens  of  the 
rough  fiber  or  bark  as  imported  by  the  manufacturers  from  the  East 
Indies,  and  the  fiber  combed,  carded,  dyed,  spun,  and  woven.  In  nearly 
all  the  fabrics  yet  received  from  this  source  the  ramie  is  more  or  less 
mixed  with  wool  and  cottou.  C.  P.  Dennett,  of  France,  has  contributed 
a  small  assortment  of  the  same  fibers,  and  specimens  of  the  ribbons 
made  of  ramie  and  silk.  H.  Bonzano,  of  New  Orleans,  Louisiana,  has 
furnished  some  specimens  made  of  the  ramie  without  any  admixture  of 
other  fiber;  these  consist  of  small  pieces,  and  one  or  two  handkerchiefs 
of  a  silky  linen-like  texture.  Miscellaneous  specimens,  both  crude  and 
prepared,  have  been  received  from  Mr.  Iloezl,  and  planters  in  Louisi- 
ana and  elsewhere. 
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Flax  and  hemp  are  shown  in  their  respective  places,  from  the  differ 
ent  varieties  of  seed,  through  all  the  stages  of  development  from  the 
rough  liber  to  the  various  manufactured  articles  made  from  them.  In 
connection  with  flax  and  hemp  may  be  foutxl  the  results  of  experiments 
made  by  the  flax  committee,  during  the  great  scarcity  of  cotton  in  1864, 
to  cottonize  other  libers.  The  attempts  to  discover  and  utilize  new  fibers 
and  to  put  old  ones  to  new  uses  will  be  well  remembered,  and  here  is  a 
record  of  much  that  was  done  both  by  the  committee  and  by  individual 
enterprise.  The  asclepias,  or  silk-weed  liber,  may  be  mentioned  here  as 
the  principal  plant,  aside  from  flax  and  hemp,  on  which  attempts  at 
cottonizing  were  made;  but  it  was  the  fiber  from  the  stalk  alone,  and 
not,  as  many  suppose,  the  silky  down  of  the  pod,  which  proved  of  any 
value ;  and  even  that  was  not  found  to  be  sufficiently  productive  to 
make  it  an  article  of  commerce,  although  possessing  great  strength  and 
luster,  and  capable  of  being  bleached  and  cottonized  as  readily  as  flax, 
as  is  here  shown  by  the  samples  preserved. 

Among  the  miscellaneous  vegetable  fibers  may  be  mentioned  speci- 
mens of  jute  from  various  sources,  Pito  or  Ixtle  fiber,  (Bromelia  sylves- 
tri$,)  from  New  Mexico  and  South  America;  New  Zealand  flax, 
(PJiormium  tenax,)  and  many  varieties  of  Yucca,  Agave,  Hibiscus,  and 
other  tropical  and  semi-tropical  fibers,  including  also  palm,  silk-cotton, 
and  what  is  known  as  Tampico  fiber,  which  is  used  instead  of  bristles  in 
the  manufacture  of  certain  kinds  of  brushes. 

The  museum  is  greatly  indebted  to  the  Smithsonian  Institution  for  a 
large  and  valuable  collection  of  tropical  fibers  and  other  objects  of 
utility  and  interest  from  Demerara. 

Among  animal  fibers  are  a  few  fine  samples  of  merino  wools  from 
Ohio,  Vermont,  and  California,  and  some  improved  combing  wools  from 
the  flock  of  R.  W.  Scott,  of  Kentucky.  W.  M.  F.  Amy,  of  New  Mexico, 
has  furnished  samples  of  native  graded  and  improved  wools  of  that 
region,  and  a  heavy  blanket  woven  in  colors  by  the  Indians  from  their 
native  wools.  The  wool  department,  however,  is  very  meager,  owing 
partly  to  the  apathy  among  producers  in  furnishing  specimens,  and 
partly  to  the  great  difficulty  of  preserving  those  sent  from  the  ravages 
of  insects. 

The  Angora  wools  on  exhibition  are  chiefly  from  the  flock  of  B.  R. 
Tully.  of  Russell ville,  Kentucky,  and  those  imported  from  Asia  Minor  by 
Israel  S.  Diehl.  The  collection  of  Mr.  Diehl  is  interesting,  as  showing 
the  long  silky  wool  or  hair  of  the  Angora  goat,  and  the  fine  short 
wools  of  the  Cashmere,  together  with  yarns,  stockings,  camlets, 
shawls,  &c,  manufactured  from  them. 

The  silk  case  is  one  of  much  interest,  containing  every  species  of 
silk-producing  insect  it  has  been  possible  to  procure,  both  wild  and  cul- 
tivated, native  or  foreign,  together  with  cocoons  from  them  and  speci- 
mens of  the  silk  reeled  and  manufactured.  The  contributions  to  this 
collection  by  the  late  Louis  Prevost,  of  San  Jose,  California,  is  of  great 
value,  as  showing  by  results  of  experiments  through  several  consecu- 
tive years  how  certain  varieties  of  silk  worms  imported  from  Japan 
enlarged  the  size  of  their  cocoons,  and  improved  the  quality  of  the  silk 
by  being  reared  in  California.  In  the  silk  case  also  are  shown  eggs  of 
the  silk  worm  moth,  the  caterpillar  chrysalis,  and  perfect  insects, 
cocoons  in  different  stages  of  preparation  for  reeling,  skeins  and  spools 
of  raw  reeled  silk,  the  silk  bags  or  gut  as  dissected  from  the  worm,  and 
as  made  into  the  fiber  commonly  known  as  gut,  and  used  at  the  end  of 
fishing  lines,  &c.  Some  fine  specimens  of  cocoons  were  brought  from 
Broussa  and  other  localities  in  Asia  Minor  by  Mr.  Diehl ;  but  the  greater 
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part  of  the  collection,  aside  from  the  specimens  contributed  by  Mr. 
Prevost,  was  furnished  by  Monsieur  Guerin-Meneville,  of  Paris,  France. 

The  growing  demand  for  paper  stock  in  greater  quantity,  and  of 
better  quality,  has,  within  the  last  few  years,  developed  a  great  industry 
in  that  direction ;  and  many  of  the  experimenters  on  various  materials 
have  furnished  samples  of  their  work  for  exhibition  in  the  museum. 
The  collection  embracing  the  greatest  variety  of  papers  from  any  one 
material  is  that  made  from  the  husks  or  outer  envelopes  of  maize, 
(Indian  corn,)  and  sent  from  Austria  to  this  Department  in  1863.  It 
comprises  specimens  of  superior  drawing  and  tracing  papers,  plain  and 
colored,  with  bleached  and  unbleached  papers,  for  writing  and  printing. 
In  experiments  with  corn  husks  for  paper-making,  it  was  found  that 
they  were  capable  of  producing  a  coarse  fiber  suitable  for  weaving;  and 
in  connection  with  the  papers  are  specimens  of  the  cloth,  which  resem- 
ble very  coarse  linen  or  canvas,  and  also  the  tow  and  yarn,  with  heavy 
oil-cloth  prepared  from  the  woven  material. 

The  Paper  Manufacturing  Company,  of  New  York,  is  here  repre- 
sented by  several  varieties  of  paper,  from  steam-blown  cane,  flax,  hemp, 
and  straw,  as  also  sheathing  felt  from  cane  and  shoddy  wool. 

J.  Woodruff  &  Co.,  Quincy,  Illinois,  have  paper  from  a  native  grass 
of  that  region,  (Spartina  cynosuroides;)  and  from  Golden  City,  Colorado, 
are  papers  made  from  oat  and  wheat  straw,  and  leaf  pulp  and  paper 
from  the  Yucca  augustifolia. 

The  United  States  consul  at  Newcastle-upon-Tyne,  England,  has  sent 
some  fine  qualities  of  book,  letter,  and  printing  papers,  made  from  the 
Esparto  grass,  Stipa  (Macrochloa)  tenacmima;  and  among  papers 
from  miscellaneous  substances  are  those  from  okra,  slough-grass,  salt 
hay,  ramie,  Agave  Americana,  and  the  pressed  stalks  of  the  sorghum, 
or  Chinese  sugar-cane.  A  roll  of  Maguey  paper,  (Agave  Americana^) 
from  the  city  of  Mexico,  was  presented  by  Dr.  Schott. 

The  Chinese  papers  comprehend  an  assortment  from  bamboo,  mul- 
berry, straw,  &c,  also  embossed  and  colored  fancy  papers  and  wall- 
hanging*  Bolls  of  wood  wall-papers,  or  veneer,  are  also  on  exhibition, 
from  the  maple,  mahogany,  ash,  walnut,  and  cherry. 

From  this  sketch  of  the  classification  of  fibers  and  papers  in  the 
museum,  it  can  be  seen  how  useful  such  a  collection  may  eventually  be 
made,  both  to  the  grower  and  the  manufacturer. 

Turning  to  matters  more  purely  agricultural,  a  very  creditable  dis- 
play of  the  principal  cereals  of  the  country  will  be  found,  though  by 
no  means  so  complete  and  general  an  exhibition  as  could  be  desired. 
Appeals  to  State  agricultural  societies  for  co-operation  and  inter- 
change of  specimens  have  as  yet  met  with  no  response,  most  of  the 
specimens  received  being  from  individuals  who  have  generously  in- 
terested themselves  to  aid  the  effort  to  havo  the  agriculture  of  the 
country,  as  well  as  the  politics,  represented  at  the  national  capital. 

Many  fine  samples  of  wheat  have  been  sent  from  Western  States  and 
Territories,  especially  from  Montana,  Colorado,  California,  and  Oregon. 
The  largest  collection  of  corn  (maize)  from  any  one  State  was  sent  by 
Dr.  J.  A.  Warder,  from  Ohio,  but  many  superior  specimens,  both 
shelled  and  in  the  ear,  are  on  exhibition  from  other  localities,  as  also 
several  varieties  of  rice,  millet,  and  other  small  grains. 

As  a  State,  California,  although  one  of  the  most  distant,  shows  the 
greatest  variety  of  products.  The  models  of  pears  from  that  region  are 
of  great  size  and  beauty;  there  are  also  samples  of  the  wines,  nuts, 
dried  figs,  raisins,  spice  and  seeds,  mammoth  pine  cones,  cotton,  flag, 
and  silk  cocoons.    The  top  of  the  large  table  occupying  the  center  of  the 
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hall  is  made  from  the  redwood  (Sequoia  sempervirenaj  of  California,  and 
is  a  single  plank,  twelve  feet  long  by  seven  feet  in  width,  which  was  sent 
to  the  Department  a  few  years  ago  by  Messrs.  McPherson  &  Wetherbee, 
of  San  Francisco,  California.  . 

Opposite  the  case  devoted  to  the  cereals  of  this  country  is  another 
filled  with  European  and  other  foreign  grain,  mostly  selected  by 
United  States  Commissioner  Beckwith  at  the  "  Exposition  Univer- 
seile"  in  Paris,  in  1867.  These  specimens  have  all  been  put  in  bottles, 
labeled,  classified,  and  arranged,  since  the  occupation  of  the  new  mu- 
geunl.  The  ten  handsome  cases  of  European  grain,  wheat,  barley,  rye,  oats, 
&c.,  from  Messrs.  Vilmorin,  Andrieux  &  Co.,  of  Paris,  are  also  exhibited, 
together  with  a  valuable  collection  from  the  London  World's  Fair,  of 
1851,  donated  to  the  Department  from  the  Smithsonian  Institution. 

The  sorghum  interest  is  represented  by  stalks  and  seeds  of  different 
?arieties,  as  classified  by  the  sorghum  convention  of  1864,  and  by  sirups 
and  sugars  from  various,  sources.  Maple,  cane,  and  beet-root  sugars 
are  also  shown ;  the  finest  assortment  of  the  latter  being  manufactured 
in  France  and  sent  by  Mr.  McChesney.  Messrs.  Gennert  Brothers,  of 
Chatsworth,  Illinois,  have  also  sent  good  specimens  of  beet-root  sugar 
and  samples  of  the  desiccated  or  dried  beet-root. 

Small  specimens  of  honey  and  the  wild  bees  of  Arizona  have  been 
presented  by  Dr.  Palmer.  The  pure  Italian  bees  and  the  stingless  bee, 
(Trigone)  with  the  bee  tree  and  comb  of  the  latter  from  South  America, 
are  also  on  exhibition. 

A  variety  of  marls,  guanos,  and  other  fertilizers  5  salt,  ochre,  peat, 
eoals,  and  petroleum  oil  rocks,  with  oils,  dyes,  and  other  manufactures 
therefrom,  occupy  appropriate  places,  and  have  full  explanatory  labels. 

Among  economic  products  are  desiccated  vegetables,  starches,  flours, 
farinas,  materials  for  dyeing,  gums,  resins,  oils,  spices,  coffees,  and  vari- 
ous other  native,  foreign,  and  tropical  substances,  for  many  of  which, 
of  great  value  and  beauty,  the  museum  is  indebted  to  the  Smithsonian 
Institution. 

The  Army  Medical  Museum,  of  Washington,  has  also  presented  an 
interesting  collection  of  substances  used  as  food,  &c,  by  the  North 
American  Indians,  and  alcoholic  specimens  of  insects. 

Among  the  specimens  of  tobacco  are  some  very  fine  samples  raised 
from  the  seeds  sent  ont  by  the  Department;  and  also  leaves,  seeds,  &c, 
of  Latakia,  yellow  Turkish,  and  other  tobaccos. 

A  great  variety  of  miscellaneous  articles  and  specimens  of  natural 
history  not  here  enumerated  will  be  found  to  have  received  due  attention, 
and  contribute  their  share  to  the  general  fund  of  information. 

The  collection  of  domestic  poultry,  pigeons,  &c,  has  been  much 
enlarged  and  improved  by  the  purchase  of  several  pairs  of  superioi 
breeds,  which  have  been  handsomely  prepared  and  mounted  as  typt 
specimens  of  the  pure  breeds.    There  are  still  a  few  varieties  lacking, 
however,  to  make  the  list  complete,  and  it  is  hoped  they  will  be  procured 
during  the  coming  year.    In  connection  with  these,  may  be  mentioned 
a  good  collection  of  our  native  wild  ducks,  geese,  «c,  to  show  the  dif- 
ference of  size  between  a  bird,  when  wild  and  in  a  state  of  nature,  and 
the  same  bird  when  domesticated  and  improved  by  a  judicious  selection 
of  the  proper  pairs  to  breed  from.    Our  native  partridges,  grouse,  and 
other  game  birds  are  also  shown,  together  with  such  foreign  ones  as  c^m 
be  acclimated  and  bred  in  this  country.    In  the  large  case  ot  native 
birds,  each  specimen  is  labeled  to  show  its  scientific  and  common  n,Ug- 
lish  name,  its  food,  habits,  and  whether  injurious  or  beneficial  to  t^ 
former.    The  contents  of  the  stomach  are  also  preserved,  wiien  possibly 
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in  small  boxes,  so  as  to  show  what  particular  insects  are  destroyed  by 
certain  species  of  insectivorous  birds.  References  are  also  given  on 
each  label  to  standard  works  on  ornithology,  where  further  descriptions 
can  be  found  if  desired. 

No  additions  have  oeen  made  to  the  modeled  fruits,  no  money  having 
been  appropriated  for  that  purpose,  and  consequently  many  rare  fruits- 
and  vegetable  products  received  from  different  parts  of  the  country  have 
been  lost.  The  fac  simile  fruits  now  on  exhibition  have  been  re-arranged 
and  labeled  since  the  occupation  of  the  new  building,  and  for  the  vari- 
eties they  represent  form  a  tolerably  good  list  for  the  guidance  of  the 
pomologist ;  each  specimen  being  accompanied  by  a  label  containing  its 
name,  synonyms,  locality  of  growth,  and  reference  to  Downing's  book 
on  fruit,  where  its  full  history  and  quality  may  be  found.  When  the 
means  for  modeling  are  provided  it  is  proposed  to  procure  from  each 
State  and  Territory  such  fruits  as  are  best  adapted  to  that  locality;  to 
have  them  properly  modeled  in  the  Department,  correctly  labeled  and 
classified ;  one  set  of  the  models  to  be  retained  in  the  museum,  and  the 
duplicates  and  matrices  to  be  returned  to  State  agricultural  societies, 
to  aid  in  the  formation  of  similar  cabinets  throughout  the  country.  In 
this  connection,  the  receipt  is  acknowledged,  with  thanks,  of  a  fine 
assortment  of  fruits,  corn,  and  other  grains,  from  Kansas,  from  Wash- 
ington Territory,  from  Nebraska,  and  Arkansas.  The  fruits  were  kept 
on  exhibition  as  long  as  they  lasted,  and  the  grains  were  placed  in  cases 
with  appropriate  labels. 

The  entomological  collection,  comprising  especially  North  American 
insects,  has  been  thoroughly  examined,  and  will  be  classified  and  ar- 
ranged in  new  boxes  or  drawers  as  soon  as  practicable.  For  want  of  a 
proper  cabinet  in  which  to  exhibit  them,  they  remain  stored  in  the  old 
boxes  or  on  the  shelves  of  the  work-room,  together  with  a  very  large 
and  valuable  collection  of  European,  South  American,  and  other  foreign 
and  tropical  insects,  most  of  which  have  been  donated  by  the  Smith- 
sonian Institution  and  the  Army  Medical  Museum.  The  specimens 
would  add  greatly  to  the  utility,  interest,  and  beauty  of  the  museum  if 
they  could  be  exhibited. 

The  copperplate  engravings  representing  the  noxious  or  beneficial 
insects  of  North  America  have  been  largely  increased  during  the  past 
year,  and  now  include  the  majority  of  those  insects  known  and  described 
by  agricultural  entomologists  5  showing  them  colored  from  life  in  the 
various  stages  of  their  transformations,  with  names,  synonyms,  and  full 
references  to  note  books,  which  have  also  been  prepared,  giving  the 
names  of  the  insects  and  food-plants  in  alphabetical  order,  with  descrip- 
tions of  their  habits,  changes,  and  locality,  together  with  the  various 
substances  on  which  they  feed.  The  object  being  to  make  this  museum 
a  complete  repository  of  useful  knowledge,  no  pains  have  been  spared 
to  make  it  worthy  of  the  generous  support  of  the  public,  for  whose 
benefit  it  is  designed. 

The  plan  of  having  the  various  States  represented  by  their  products, 
as  spoken  of  in  a  form.er  report,  has  not  yet  been  carried  into  effect,  for 
want  of  proper  cases ;  but  it  is  still  hoped  that  the  utility  of  the  design 
will  induce  a  more  generous  liberality  toward  this  division  of  the  Depart- 
ment than  it  has  heretofore  enjoyed,  or  that  the  States  themselves  will 
take  the  matter  in  hand,  in  order  to  be  properly  represented  by  their 
agricultural  products  in  the  national  capital. 

TOWNEND  GLOVER, 

Hon.  Horace  Capron,  Entomologist. 

Commissioner. 


REPORT  OF  THE  CHEMIST, 


Sib  :  I  have  the  honor  to  submit  the  following  report,  indicating  the 
nature  of  the  work  performed  in  the  laboratory,  and  embodying  such 
remarks  as  were  thereby  suggested,  or  called  forth  by  the  needs  of  agri- 
cultural science  in  the  United  States. 

Embracing  in  its  operations  such  variety  of  climate  and  agricultural 
interests  so  varied,  the  Department  has  a  very  extensive  chemical  cor- 
respondence, and  a  large  number  of  analyses  of  agricultural  products, 
as  marls,  clays,  soils,  peats,  &c,  have  been  made  during  the  year, 
which,  though  of  great  value  to  the  several  localities  demanding  them, 
are  devoid  of  public  interest,  and  form,  therefore,  no  part  of  this  re- 
port. The  number  and  nature  of  the  analyses  reported  on  here  bears 
a  small  relation  to  those  which  have  been  actually  made.  Much  informa- 
tion on  technical  arts  relating  to  agriculture  has  been  conveyed  by  cor- 
respondence, of  which  no  mention  is  made. 

SUMAC, 

The  following  analyses  of  American  sumac  were  made  in  the  labora- 
tory, with  a  view  of  determining  the  relative  values  of  the  native  and  the 
European  growths.  Sumac  contains  both  coloring  matter  and  tannin, 
and  is  used  in  dyeing  and  calico  printing,  as  a  substitute  for  nut-galls, 
for  producing  shades  of  gray  color  and  for  dyeing  Turkey  red;  it  is  also 
used  extensively  for  tanning  the  finer  kinds  of  leather.  Of  the  two  uses 
the  latter  is  the  more  important,  and  attention  was  chiefly  directed  to 
the  amount  of  tannin.  Wagner  has  determined  the  amount  of  tannin  in 
European  sumac,  by  the  use  of  cinchonia  as  a  test,  as  follows : 

Sumac,  1st  quality 16.50  per  cent. 

Soaiac,  2d  quality 13.00  per  cent. 

Gauhe  (in  Fresenius'  Zeitschrift,  1864)  gives  as  the  average  of  six  an- 
alyses of  sumac  13  per  cent,  of  tannin ;  and  this  may  be  looked  upon  as 
the  average  percentage  of  the  great  bulk  of  Mediterranean,  although 
fine  samples  of  Palermo  will  yield  22  and  -24  per  cent,  of  tannin. 

1.  Sample  of  tannin  from  J.  D.  Gordon,  Girardstown,  West  Virginia: 

Tannin 20.80 

Vegetable  fiber,  extractive,  and  eand ± 79.20 

100.00 

2.  Sample  from  Jacob  Eamsburg,  George  town,  District  of  Columbia : 

Tannin , 18.25 

Vegetable  tiber,  &c 81.75 

100.00 

3.  Sample  from  W.  H.  Eussell,  Fredericksburg,  Virginia : 

Tannin 23.50 

Vegetable  fiber,  &c m 76.50 

100.00 
5 
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4.  Two  samples  from  R.  T.  Kuox  Brothers,  Fredericksburg,  Virginia. 
(Average  of  both:) 

Tannin % 2S.20 

Vegetable  liber,  &c 71.80 


100.00 


These  results  were  obtained  by  the  use  of  Hammer's  method  of  de- 
terminiug  tannin,  as  described  by  Fresenius  in  his  work  on  quantitative 
analysis.  As  the  returns  show  a  great  richness  in  tannin  in  the  Ameri- 
can samples,  wbich  did  not  all  appear  of  first  quality,  it  proves  our  ca- 
pability of  competing  with  the  best  sumacs  in  the  foreign  markets.  It 
is  proposed  to  make  a  more  extended  examination  of  the  growth  of  next 
year,  to  be  recorded  in  the  report  of  1870. 

WINES. 

Numerous  samples  of  wines  have  been  analyzed  during  the  year;  in 
almost  every  instance,  however,  presenting  no  features  of  general  in- 
terest.   A  very  general  want  of  precaution  in  closing  the  bottles  causes 
much  waste  of  valuable  time  in  examiuiug  wines,  perhaps  originally  of 
good  quality,  which,  by  iSecondary  fermentation,  have  been  so  far  ruined 
as  to  fail  to  represent  the  mode  of  treatment.    Bottles  should,  in  all 
cases,  be  closed  by  a  long  cork  well  soaked,  gummed,  or  sealed,  and  tied, 
and  the  whole  packed  in  sawdust  or  other  suitable  material.    This  neg- 
lect on  the  part  of  the  manufacturer  arises  from  a  preconceived  notion 
that,  once  bottled,  no  other  change  of  moment  occurs  in  the  wine,  pro- 
duced by  air  or  causes  existing  within  the  wine  itself.    No  notion  can  be 
more  erroneous.    The  changes  which  wine  undergoes  by  keeping,  or  the 
beneficial  changes  which  occur  in  it  by  age,  are  due  to  several  causes. 
Very  many  have  believed  that  in  a  complex  liquid,  such  as  the  juice  of 
the  grape,  with  a  constant,  though  partial,  exposure  to  the  air,  changes 
must  be  continually  going  on  which  are  due  to  slow  oxidation.    Others, 
again,  have  affirmed  that  mutual  decomposition  must  occur  in  such  a 
fluid  by  affinities  between  the  principles  present,  without  any  aid  from 
the  oxidating  influence  of  air;  and  some  that  both  of  these  sources  of 
change — that  from  within  and  that  from  catalytic  oxidation  from  with- 
out— are  necessary  to  account  for  all  the  phenomena  which  wine  exhibits 
by  age.    It  is  well  known  that  ethereal  products  are  formed  in  wine 
by  age,  and  there  is  no  doubt  that  this  does  occur  frequently,  if  not 
always,  without  the  intervention  of  the  external  air;  yet  age  is  not  the 
sole  cause  of  etherification.    The  changes  which  new  wine  undergoes 
consist  in:  1.  Formation  of  a  considerable  deposit;  2.  Loss  of  taste  of 
new  wine;   3.  Change  of  color;   4.  Development  of  bouquet.    These 
changes  it  is  now  known  may  bo  produced  after  some  weeks,  though 
they  hitherto  required  usually  as  many  years.    Exposure  to  the  oxygen 
of  the  ah*  will  develop  them  all,  but  when  produced,  if  still  exposed 
to  the  air,  other  changes  will  follow.    Thus,  after  storage  in  the  cask 
to  hasten  oxidation,  it  becomes  necessary  to  place  the  wine  out  of 
further  contact  with  air  by  bottling,  if  it  bo  desired  to  preserve  the 
imiiity  and  flavor  of  the  wine.    In  order  to  obtain  a  good  wine  cheaply 
both  manufacturers  and  merchants  have  devoted  much  time  and  consid- 
eration to  the  preservation  and  the  aging  of  wines.    Appert,  in  a  work 
entitled  "  Tralte  des  Conserves,"  relates  that  in  1810,  having  sent  to  San 
Domingo  two  bottles  of  wine  (of  Beaune)  which  had  been  heated  to  70° 
C.  (158°  F.)  in  a  water  bath,  and  having  compared  them  on  their  return 
thence  with  a  bottle  of  the  same  wine  remaining  at  Havre,  and  with  a 
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bottlo  stored  in  a  cellar  at  tho  wine  factory,  neither  of  which  had  been 
heated,  he  found  that  the  cellared  bottle  had  still  a  fresh  taste,  the  bottle 
at  Havre  had  preserved  its  aroma,  while  the  San  Domingo  bottle  was 
superior  to  both  in  fine  flavor  and  bouquet.  In  fact,  in  delicacy  of  taste 
it  was  apparently  two  years  older  than  tho  Havre  wine,#and  three  years 
older  than  that  cellared;  and  ho  (Appeit)  mentious  tho  fact  that  this  is 
a  very  simple  mode  of  preserving  wines.  But  little  notice  was  taken  of 
this  experiment  of  Appert,  probably  because  of  the  belief  that  the  in- 
ventor of  a  method  of  preservation,  no  matter  how  good,  would  set  it 
forth  as  suitable  for  the  preservation  of  every  solid  aud  fluid,  and  thus 
the  germ  of  a  valuable  process  was  overlooked  by  tho  discoverer  and 
neglected  by  the  public.  This  fact  had  been  known,  indeed,  by  the 
ancients,  since  the  Cretans  used  to  boil  their  wines  which  they  intended 
for  export  beyond  sea,  in  order  to  prevent  alterations  in  them.  Subse- 
quently to  Appert's  time  Vergnette  Lamotte  proved  by  additional  trials 
the  gocd  effects  of  the  employment  of  stove  heat  for  preserving  wines, 
when  it  did  not  exceed  a  temperature  of  45°  C.  (ll.'P  F.)  for  live,  ten,  or 
fifteen  days,  or  even  two  months.  He  remarks  that  the  wines  which 
bore  this  treatment  best  were  the  Spanish  wines — Sherry,  Madeira, 
Malaga — next  the  Hermitage  and  Bordelais  wines;  that  the  Burgundy 
wines  were  not  benefited  to  any  extent,  and  that  it  decolorized  and  ren- 
dered acid  the  other  inferior  wines  of  the  country. 

In  vinous  fermentation  all  the  elements  of  the  wine,  succinic,  acetic, 
phosphoric,  tartaric,  o?nanthi<\  and  other  acids,  glycerine,  the  alco- 
hols, and  the  ethers  present,  may  react  upon  each  other;  from  the 
slow  action  of  the  acids  upon  tho  alcohols  other  ethers  will  arise;  both 
common  and  ainylic  alcohol  will  produce  their  corresponding  aldehydes 
by  more  or  less  complete  oxidation,  and  subsequently  in  the  bottlo  these 
changes  will  be  carried  to  their  last  point  and  the  full  bouquet  of  the 
wine  will  be  developed.  Bechamp  had  pointed  out  that  while  oxygen 
was  necessary  to  these  changes,  its  action  was  not  purely  physical  or 
chemical ;  it  was  not  a  direct  action ;  and  that  youug  wine  never  becomes 
aged  if  it  has  been  filtered  while  bottling.  Vinous  fermentation  when 
complete  is  not  the  product  of  a  single  ferment;  as  tho  ferments  vary  so 
will  be  the  resulting  products,  and  the  element  of  heat  of  the  ferment- 
ing fluid  will  also  influence  the  results;  and  while  the  final  fermenta- 
tion of  the  wine  is  due  to  the  action  of  the  alcoholic  ferment,  the  final 
changes  of  bouquet  and  taste  are  due  to  a  fermentation  produced  by  the 
action  of  small  organisms  no  larger  than  the  smaller  Bacteria,  {objects 
wholly  invisible  to  the  naked  eye,)  and  according  to  Bechamp  tiro  whole 
secret  of  aging  wines  and  preventing  them  from  spoiling  depeuds  for 
the  future  upon  favoring  tho  production  of  the  special  organisms  which 
produce  these  special  results.  • 

Every  year  in  France  eight  millions  of  hectolitres  of  wine,  worth  eighty 
to  one  hundred  millions  of  francs,  are  lost  on  account  of  diifereut  dis- 
eases to  which  these  wines  are  subject  They  cannot  be  transported,  as 
they  spoil  readily.  Any  method  which  otters  a  certainty  of  lessening 
this  damage  is  a  great  boon.  In  order  to  test  the  value  of  heat  the  French 
minister  of  marine  caused  experiments  to  be  carried  on  at  Toulon  on  a  large 
scale,  the  results  of  which  havo  been  the  employment -of  tho  method  of 
heating  by  many  different  forms  of  apparatus.  The  plan  of  heating 
wines  suddenly  up  to  50°  or  G0°  0.,  (140°  F.,)  however  efficacious  and 
easy  of  application  on  a  small  scale,  is  beset  with  diliiculties  of  detail 
when  it  is  attempted  on  large  quantities  of  liquid,  as,  for  instance,  thou 
sands  of  gallons.  More  than  twenty  different  forms  of  apparatus  are  in 
use  in  France,  all  of  them  vaunted  as  savers  of  manual  labor,  avid  tul 
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mirable  in  their  plan  of  excluding  the  injurious  action  of  air  from  so 
large  a  mass  of  exposed  liquid.  Apparently  the  best  of  them  is  the 
apparatus  of  Terrel  de  Chenes,  which  he  calls  an  "  CEnotherin,"  or  wine 
heater,  and  whi^h  consists  of  a  boiler,  a  pump,  and  accessory  apparatus. 
The  boiler  consists  of  a  furnace  surrounded  by  a  water  bath  or  jacket, 
which  has  a  serpentine  coil  of  pipes  through  which  the  wine  passes  and 
by  which  it  is  heated.  These  pipes,  to  the  number  of  forty,  and  made 
of  tin,  have  an  interior  diameter  of  .004  of  a  metre,  and  a  length  of  ttvo 
metres.  They  are  separated  from  each  other  by  half  a  centimetre. 
Thus  every  tube  is  completely  surrounded  by  hot  water,  and  a  very  large 
surface  of  wine  is  exposed  to  heat.  The  accessory  apparatus  consists 
of  a  pump  for  distributing  the  wine  from  the  tank  through  the  small 
pipes,  and  elastic  tubing  with  screws  and  fittings.  The  whole  cenotherm 
weighs  two  hundred  and  twenty-five  kilog.,  is  easy  of  transportation, 
and,  like  a  small  portable  steam  engine,  is  capable  of  being  worked  in  any 
locality.  The  wine  as  it  passes  through  the  pipes  is  heated  to  a  higher 
or  lesser  degree  in  proportion  to  the  action  of  the  pump.  In  thirty- 
three  minutes  five  and  a  half  hectolitres  of  wine  can  be  driven  into  the 
pipes  in  the  wfater  bath  after  having  been  lifted  up  nearly  fifteen  feet 
from  the  wine  vats  to  the  boiler ;  in  fifteen  minutes  more  it  is  heated  to 
50°  C.  The  cost  of  this  apparatus,  with  the  expense  of  heating  10,000 
hectolitres  of  wine,  is  set  down  at  3,500  francs,  against  the  ordinary 
wine-heating  apparatus  of  Kossignol,  with  which  similar  work  is  done 
for  5,650  francs.  An  illustrative  wood-cut  of  TerrePs  apparatus  is  given 
in  Barral's  Journal  W  Agriculture  Pratique,  1869,  vol.  2,  p.  818. 

It  is  generally  admitted  that  the  phenomena  known  as  the  aging  of 
wines  are  due  to  oxidation  of  the  liquor  going  on  slowly,  either  in  cask 
or  in  bottles.  One  of  the  changes  which  the  wink  undergoes  is  the  depo- 
sition of  saline  matter,  or  an  incrustation  of  small  crystals  deposited  on 
the  sides  of  the  bottle.  This  change  does  not  affect  the  ilavor  or  value 
of  the  wine,  and,  indeed,  renders  it  less  liable  to  future  change.  Another 
change  which  wine  may  undergo  is  the  deposition  of  red  or  brown  color- 
ing matters,  the  result  of  oxidation  within  the  wine  derived  by  the  con- 
tact of  oxygen  of  air  contained  in  the  liquor.  This  change,  if  not  checked, 
may  injure  wines.  A  third  and  more  serious  change  occurs  when  a 
sediment  is  deposited  which  is  the  result  of  internal  fermentation,  and 
is  chiefly  made  up  of  various  cryptogamic  vegetatious,  to  which  M. 
Pasteur  has  affixed  names.  These  ferments  are  the  causes  of  diseases 
of  wines.  He  and  V.  Lamotte  call  these  little  bodies  mycoderms,  and 
attribute  the  great  losses  in  Burgundy  wines  in  1851)  and  1861  to  their 
action  on  the  bottled  wines.  These  mycodermic  genus  were  in  the  wine 
in  the  cask  before  bottling  off,  and  would  have  remained  inert  were  it 
not  foi#the  oxygen  in  the  air  always  present  in  most  of  fresh  wine,  and 
which  supplied  the  pabulum  for  their  enormous  multiplication.  While 
thus  growing  they  produce  the  changes  in  wine  known  as  mouldiness, 
ropiness,  foxtail  odor,  acid  taste,  the  escape  of  some  bubbles  of  carbonic 
acid,  and  the  extensive  formation  of  acetate  of  potassa.  A  cold  of 
twelve  degrees  Centigrade  below  the  freezing  point,  the  addition  of 
alcohol,  tannin,  acids  in  general,  sulphurous  acid,  sulphur  in  powder, 
and  powdered  rosin  have  an  eminently  preservative  action  in  preventing 
the  multiplication  of  these  mycodernis.  As  the  introduction  of  these 
foreign  substances  is  apt  to  affect  the  taste  of  wines,  the  effect  of  stove 
heat  was  tried,  and  it  was  found  that  a  heat  of  forty  degrees  Centigrade, 
according  to  V.  Lamotte,  would  prevent  the  growth  of  the  germs,  and 
produce  in  the  wine  the  first  two  changes  mentioned  above.  The  color- 
ing matter  of  red  wines  is  so  extensively  deposited  at  the  end  of  a  year 
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as  to  make  thein  resemble  Spanish-  wines,  and  shrunken  mycoderms 
may  be.  detected  by  the  microscope  in  the  deposit.  In  well  bottled 
wines  the  change  never  proceeds  to  the  third  stage  above  described h 
owing  to  the  fact  that  there  is  not  oxygen  sufficient  to  carry  on  the 
vitality  of  the  mycoderms  to  the  extent  of  acetification  or  putrefaction. 

.  Pasteur  at  first  believed  it  necessary  that  a  heat  from  sixty  to  one  hun- 
dred degrees  Centigrade  in  close  vessels  for  one  or  two  hours  should  bo 
used  to  destroy  the  mycoderms.  He  recommended  hot-air  stoves,  and 
by  careful  corking  allowed  sufficient  dilation  to  occur.  His  experiments 
show  that  when  nfcw  wine  is  submitted  to  a  heat  of  fifty-five  to  sixty 
degrees  Centigrade,  (one  hundred  and  thirty-one  to  one  hundred  and 
forty  degrees  Fahrenheit,)  very  favorable  results  are  produced,  giving  a 
force  of  stability  to  the  wine,  which  strengthening  it  with  alcohol  with- 
out heat  never  fully  accomplished.  When  strengthened  with  two  per 
cent,  of  alcohol  the  wine  throws  down  within  a  fortnight  a  deposit  which 
consists  of  much  of  the  ferment  of  the  wine,  some  of  which  ferment  still 
contains  living  organisms,  and  the  lesser  portion  of  which  has  lost  its 
vitality.  The  effect  of  heat  is  to  destroy  the  vitality  of  all  of  these 
organized  ferments,  and  thus  to  arrest  fermentation  and  prevent  the 
wine  from  proceeding  to  unfavorable  changes. 

The  advantage  of  curing  wines  by  heat  is  incontestable — an  inven- 
tion originally  of  Appert,  and  so  admitted  by  Vergnette  Lamotte, 
and  Pasteur;  but  the  former  did  not  fully  comprehend  either  its  many 
advantages  or  its  modus  operandi.  It  is  to  Pasteur  alone  that  the  merit 
is  due  of  having  fully  explained  its  action,  and  consequently  of  having 
furnished  a  certain  rule  for  operating  in  all  cases.  The  benefits  deriva- 
ble are  unalterability  of  the  wine,  perfect  preservation  of  its  color,  bril- 
liant limpidity,  absence  of  deposit  or  of  adherent  matters,  constant 
superiority  of  the  same  wine  when  heated  over  that  which  is  not,  and  less 
difficulty  in  preservation  than  with  the  non-heated  wine.  One  of  the  con- 
ditions to  be  observed  in  the  heating  is  that  the  wine  must  not  be  exposed 
to  the  air ;  the  wine  should  be  bottled  beforehand.  The  Syndical  Commis- 
sion on  wines  of  Paris  made  a  report  to  the  French  Academy  on  this 
subject,  dated  11th  August,  1869.    The  proofs  were  by  tasto  of  those 

,  skilled  in  wines,  and  the  vote  was  overwhelmingly  large  in  favor  of  the 
heated  wines.    As  a  still   further  improvement  in  the  treatment  of 
vines   to  improve  their  quality  generally,  and  to  give  to  new  wines 
the  properties  of  old,  Mr.  E.  D'Hereuse,  of  California,  has  made  a 
new  application,  consisting  of  the  introduction  of  air  into  the  barrels 
or  tanks  of  wine,  by  which,  ho  asserts,  the  albuminous  matters  of 
the  wine  are  destroyed  by  oxidation,  and  thus  a  great  source  of  sub- 
sequent fermentation  of  the  wine  is  removed.     The  apparatus  recom- 
mended by  Mr.  D'Hereuse  for  this  purpose  is  very  simple,  consisting  of 
pipes  of  block  tin  or  other  metal  not  affected  by'  the  liquid,  perforated 
with  pin-hole  apertures  several  inches  apart  near  their  termination, 
which  is  in  the  form  of  a  disc  or  coil  at  the  bottom  of  the  wine  vessel. 
This  i>erforated  pipe  for  the  admission  of  the  air  is  connected  by  an 
upright  metal  pipe  or  a  rubber  hose  over  the  rim  of  the  tank  or  barrel 
to  the  main  air  pipe,  and  thence  to  the  air-supply  pump  worked  by  hand 
or  machinery;  these  pipes  may  be  connected  by  screw  couplings,  rub- 
ber joints,  or  other  ready  means.    Before  driving  air  through  the  must 
or  vinous  liquid,  the  latter  is  to  be  warmed  quickly  to  sixty-two  or  sixty- 
fear  degrees  Fahrenheit,  if  it  have  not  been  heated  previously  it*  the 
gathering  tank  from  the  press,  which  latter  method  is  recommended  as 
preferable.     When  the  tanks  are  thus  filled  and  warmed,  the  air  is  to  be 
driven  in  with  considerable  force;  the  apertures  of  exit  bemg  very 
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minute,  the  air  is  finely  divided  as  it  passes  through  the  must,  and 
readily  oxidizes  all  nitrogenous  matter  with  which  it  comes  in  contact. 
^  When  the  air  is  driven  in  from  ten  to  fifteen  minutes,  effervescence  or 
foaming  commences  and  gradually  augments,  lasting  for  six  to  eight 
bour3at  a  time;  the  air  is  then  driven  in  more  moderately — (say  for  five 
minutes  three  times  a  day.)  If  the  temperature  of  tho  room  is  not. 
allowed  to  fall  below  sixty  degrees  Fahrenheit  during  the  aeration,  the 
whole  operation  will  be  completed  in  five  days  after  the  foaming  up. 
If  the  must  is  very  sweet  a  few  days'  more  treatment  is  required ;  this 
is  needed  in  order  to  decompose  the  sugar  which  is  in  excess,  for 
although  the  first  action  of  oxidation  is  expended  upon  the  albuminous  • 
matters  of  the  must,  yet  these  principles  cannot  be  oxidized  and  removed 
without  the  saccharine  matter  which  has  escaped  alcoholization  being 
also  decomposed,  as  in  ordinary  vinous  fermentation,  and  terminating 
in  the  formation  of  alcohol,  water,  and  carbonic  acid;  and  it  is  the  es- 
cape of  this  latter  gas  which  causes  the  boiling  up  in  the  must.  Hence 
it  is  that  the  amount  of  aeration  of  wine  depends  to  a  very  great  extent 
upon  the  amount  of  sugar  loft  in  the  must  after  the  alcoholic  fermenta- 
tion, and  by  this  process  of  aeration  Mr.  D'Hereuse  advances  fresh  wines 
to  the  condition  of  dry  and  old  wines.  The  abstinent  of  the  tempera- 
ture of  the  must  vessel  is  very  important,  for  if  the  must  be  too  cold 
upper  fermentation  is  not  set  up,  and  the  result  is  the  formation  of . 
sweet  wine,  the  gluten  in  solution  only  being  aeted  upon  and  the  sugar 
not  decomposed;  but  when  a  temperature  between  00°  and  65°  Fahren- 
heit is  kept  up  in  (he  vat,  then  upper  fermentation  is  set  up,  and  if 
the  aeration  be  kept  up,  the  sugar  is  catalysed  and  disappears,  and  dry 
wines  are  the  result.  Thus  a  few  months  under  this  new  method  of 
treatment  suffice  to  age  wines,  render  them  dry,  and  bring  them  into 
that  desirable  condition  of  flavor,  aromatic  bouquet,  and  full  fermenta- 
tion which  are  so  agreeable  in  properly  handled  wines.  For  this 
method  of  improvement  Mr.  D'Hereuso  took  a  patent  in  this  country, 
dated  August  r>,  1807.  Samples  of  wine  so  treated  were  forwarded  in 
September,  1809,  to  this  Department  by  the  patentee  for  examination. 
Affidavits  and  other  satisfactory  evidence  were  also  forwarded  to  prove 
the  age  of  the  wine,  which  was  of  the  vintnge  of  1808.  This  wine,  on 
analysis,  yielded  tho  following  results: 

Per  cout. 

Absolute  alcohol,  (by  weight) 0. 70 

Absolute*  alcohol,  (by  volume) 1*2. 18 

~iM-j-°io  proof  spirits. 

Grape  8» #ir 0.  0."> 

Acid,  (calculated  as  dry  tartaric) 1.70 

Extract 1 . 8-1 

Ash ! 0.26 

Specific  gravity  ci'v»'iuc,  .01*0(5. 

Tt  contained  tannic  and  gallic  acids,  was  highly  acid  to  the  taste,  and 
of  light  color.  Probably  the  latter  acid  has  been  formed  at  the  expense 
of  the  extract  by  aeration. 

Before  closing  this  subject  of  the  amelioration  of  wine,  it  may  be  well 
to  allude  to  fSooutet  ten's  method,  lately  brought  to  notice,  which  con- 
sists in  passing  electric  currents  through  wines.  The  current  is  devel- 
oped, by  a  pile  having  conducting  wires  of  brass  with  platinum  elec- 
trodes, which  are  plunged  in  the  wine  vessel.  The  circuit  is  kept  up 
constantly  for  a  week  or  a  month.  The  wine  is  said  to  be  greatly  im- 
proved in  flavor.    The  method  has  not  yet  been  applied  in  practice. 
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SOILS. 

But  few  soils  have  been  examined,  and  only  in  those  instances  which 
appeared  to  call  for  special  investigation.  A  few  analyses  made  of  Ohio 
soils  are  appended.  Those  soils  which  were  submitted  for  analysis,  and 
were  either  supposed  to  be  lacking  in  some  important  mineral  ingre- 
dient or  to  contain  some  clement  absolutely  prejudicial  to  plant  growth, 
are  the  only  ones  in  which  a  chemical  examination  fcould  be  expected  to 
yield  any  assistance  to  the  cultivator.  Soil  is  a  substance  of  great 
complexity,  containing  often  as  many  as  twenty  different  chemical  sub- 
stances, the  majority  in  very  small  proportion.  There  is,  therefore,  not 
only  a  great  variety  in  chemical  constitution,  but  a  great  difference  in 
the  physical  condition  or  rate  of  decomposition  of  the  minerals  of  which 
the  soil  is  made  up.  To  estimate  the  fertility  of  any  soil,  this  last  fact- 
must  be  borne  in  mind,  for  it  is  not  merely  what  substances  are  present 
in  a  soil  which  render  it  a  productive  one.  but,  also,  whether  they  are 
easily  separated  or  dissolved,  and  thus  absorbed  by  plants.  This,  an 
analysis  as  commonly  conducted  does  not  always  tell.  Two  soils  may 
j  ield  on  analysis  precisely  the  same  constituents,  yet  one  may,  in  prac- 
tice, be  fertile  and  the  other  barren.  The  substances  useful  to  plants 
must  be  in  such  a  state  that  they  can  be  absorbed  by  the  spongioles  of 
the  plant;  but  we  do  not  accurately  know  whether  it  is  necessary  that 
they  should  be  dissolved  by  water,  and  thus  enter  the  root,  or  whether 
the  root  is  an  active  agent,  working  on  the  soil  and  directly  appro- 
priating what  is  needed.  Experiment  is  needed  to  determine  this  point, 
for,  partly  from  ignorance  on  this  head,  we  are  unable  to  shape  our  anal- 
ysis to  a  useful  end.  Indeed,  our  analyses  of  soil,  however  strictly  cor- 
rect they  may  be  in  chemical  method,  are  of  little  scientific  value,  and 
are  of  even  less  use  to  the  agriculturist.  Nor  is  it  likely  that  soil  an- 
alysis will  aid  the  practical  farmer  until  a.  vast  number  of  minute  anal- 
yses have  been  made  with  the  view  of  determining  the  influence  which 
living  organic  tissue  can  exert  upon  the  mineral  elements  present,  and 
thus  a  knowledge  be  established  of  some  of  the  guiding  principles  upon 
which  the  various  compounds  of  a  soil  are  acted  upon  by  the  plant,  and 
in  turn  react  on  it.  Further  statements  on  this  subject  may  be  found 
in  the  Report  for  1SGG,  page  4G. 

The  following  is  a  copy  of  the  analysis  of  six  soils  sent  to  the  Depart- 
ment by  Isaac  Welch,  of  Belmont  County,  Ohio: 

No.  1.  Surface  soil,  18  inches  deep,  )  r>^~     i      i  ^     <•      ^      i 
No.  2.  Subsoil,  •  1  Bottom  laiul>  CaPtlIia  Creek- 

No.  3.  Surface  soil,  12  inches  deep,  )  ~       ,         ,  04_  m  •      •«         i      i 
No.  4.  Subsoil  •  County  seat,  St.  Clairsville;  upland. 

No.  5.  Surface  soil,  )  -^  r  ,      , 

No.  C.  Subsoil,         J  Barnsvilie ;  upland. 


These  soils,  as  sent,  were  nearly  uniform  in  degree  of  fineness.  From 
their  appearance  they  might  have  been  taken  iroin  one  locality.  The 
analysis  was  made  with  a  view  to  determine  what  might  be  the  imme- 
diate richness,  i.  c,  what  amount  and  variety  of  mineral  and  organic 
ingredients  they  were  capable  of  yielding  to  plants  within  a  few  years. 
The  samples  do  not  appear  to  have  been  sent  as  gathered,  sifting,  or 
some  other  mode  of  separating  the  associated  rocks  "and  vegetable  de- 
bris, having  possibly  been  resorted  to. 
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Water 

Organic  matter 

(Lime 

Magnesia' 

letter.  Mbdde  to  watery  ^ss^.:::::::::::::: 

Phosphoric  acid 

(Jilorlne 

f  Peroxide  of  iron  and  alumina. 
Lime 


Matters  soluble  in  add,  1  J&K&"idd: 

Alkalies 


Silica  and  earthy  silicates 


I  Sulphuric  acid 


No.  1  contained  soluble  humus,  (acid,)  0.93 ;  No.  3,  0.79. 

Speciflo  gravity,  (air  weighed) 

Absorptive  power  of  100  pounds  soil  expressed  in  pounds  of  water 
Reaction 


Water 

Organio  matter 


fLtmo 


Matters  soluble  in  water.  < 


Matters  soluble  in  acid. 


Magnesia 

Protoxide  of  iron. 


Pbosphorio  acid 

Sulphuric  acid 

Chlorine 

'  Peroxide  of  iron  and  alumina 

Lime 

Magnesia 

Phosphoric  acid 

Sulphuric  acid 

Alkalies 

Silica  and  earthy  salts  insoluble  in  weak  acid 


No.  4  contained  only  traces  of  acid  humus 

Speciflo  gravity,  (air  weighed) 

Absorptive  power  per  100  pounds  soil  expressed  in  pounds  of  water. 
Reaction 


No.  1. 

No.  2. 

2.33 

2.18 

5.73 

3. 72 

0.44 

O.SO 

0.047 

0.50 

0.002 

0.005 

0.53 

1.03 

0.001 

trace. 

trace. 

trace. 

10. 9G 

11.73 

1.10 

2.07 

0.07 

0.87 

0.005 

0.01 

0.87 

1.00 

trace. 

0.20 

77. 915 

75.885 

100.00 

100.00 

1.555 

L 61684 

54  lbs. 

4G.  5  lbs. 

acid. 

neutral. 

No.  3. 


2.26 
7.74 
0.54 
0.003 
0.007 
0.72 
0.002 
none. 
R  32 
1.01 
2.33 
0.03 
0.92 
1.62 
74. 498 

100.00 


1. 4G43 

GO.  5  lbs. 

acid. 


No.  4. 


2.06 
3.34 
0.C5 
0.47 
0.01 
0.98 
0.001 
0.90 
a  69 
2.66 
1.734 
0.003 
0.30 
1.99 
76.  212 


100.00 


1.5962 
40.  5  lbs. 

faintly 
alkaline 


No.  5. 


No.  6. 


1.83 
6.57 
0.294 
0.015 
0.011 
trace. 
0.30 
trace. 
7.98 
0.61 
0.42 
0.01 
0.87 

traces. 

81.09 


100.00 


1.5411 
50.5 
strongly 
acid. 


2.22 
4.40 
0.69 
0.023 


0.82 


6.81 
2.14 
a  32 
0.087 
2.00 
0.027 
77.463 


100.00 


1.6369 
45.5 
faintly 
acid. 


MARLS. 

In  the  early  part  of  the  year  a  Dumber  of  analyses  of  marl  were  made, 
including  under  this  head,  as  well,  the  later  tertiary  beds  of  South  Car- 
olina, the  full  analyses  of  which  were  given  in  the  report  of  last  year, 
and  also  the  cretaceous  beds  which  there  represent  the  green  sand  of  New 
Jersey.  The  Carolina  phosphate  bed  yielded  respectively  5(>,  55,  and 
64  per  cent,  of  tribasic  phosphate  of  lime,  besides  phosphates  of  iron 
and  alumina  varying  from  C  to  10  per  cent.,  along  with  soluble  saline 
matter  equal  to  1.5  per  cent.  An  analysis  of  marl  of  the  upper  tertiary 
beds  of  Georgia  is  subjoined : 

Marl  from  Savannah,  Georgia,  JTilUam  Schley, 


Water 1.04 

Organic  matter 1.1H) 

Insoluble  silica 35.21 

Peroxide  of  iron  and  alumina 7. 35 

Lime 29.80 

Carbonic  acid 22.35 

Sulphuric  acid 1.93 


Phosphoric  acid 0.  03 

Chloride  of  sodium 0.39 

Potass trace. 


100.00 
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Samples  of  marls  forwarded  from  Middlesex  County,  Virginia,  by 
0.  X.  Bryan,  Marshall  Hall  Post  Office,  Maryland,  have  been  examined 
and  with  one  exception  have  bejp  found  valuable  marls,  yielding 
evident  quantities  of  phosphoric  acid,  existing  chiefly  as  phosphate  of 
iron.  Considering  how  valuable  such  beds  are  in  their  vicinity,  both  as 
top  dressings  and  as  materials  for  compost,  I  can  only  repeat  the  re- 
commendation made  in  last  year's  report,  that  it  would  much  benefit 
the  agriculture  of  Virginia  if  the  State  would  expend  a  small  sum  in 
carrying  out  a  geological  exploration  which  would  lead  to  the  devei 
opment  of  these  beds  of  marl  in  the  eastern  counties. 

Before  leaving  the  subject  of  the  marls  of  the  Atlantic  coast,  it  is  well 
to  call  attention  to  a  source  of  manure  not  much  used  in  this  country, 
and  yet  yielding  relatively  large  amounts  of  alkaline  salts  and  phos- 
phates. I  allude  to  the  sea- weeds  which  are  washed  ashore  in  large 
quantities  along  the  coasts,  not  only  of  the  ocean,  but  also  of  the  deep 
bays  which  run  up  inland,  and  in  the  channels  between  the  islands  of 
the  coast.  Some  of  the  species  of  sea-weeds  are  richer  in  ash  than 
others.  The  most  generally  diffused  species,  the  Fucus,  or  bladder 
wrecks,  appear  to  have  the  most  powerful  selecting  power  and  to  with- 
draw large  amounts  of  saline  and  earthly  matters  from  the  sea  water. 
Pereira  has  made  an  analysis  of  the  Focus  vcsiculosus,  and  found  the  ash 
of  that  plant  to  be  made  up  as  follows: 


Oxide  of  iron 0.95 

Sulphuric  acid 24. 62 

Silica 4.06 

Total 100.00 


Potash 11.96 

Soda : 12.25 

Iimo 10.92 

Magnesia 0. 53 

Common  salt 19. 82 

Iodide  of  sodium 0. 25 

Phosphate  of  iron  I  r  p± 

Phosphate  of  lime  $ .""  °'u* 

Fresh  weed  usually  yields  16  per  cent,  of  ash,  or  320  pounds  to  the 
ton  of  weed  ;  and  each  tou  of  ash  would  yield  18  pounds  of  phosphates, 
iron  and  lime  ;  38  pounds  of  potash,  and  33  pounds  of  plaster  or  gypsum, 
besides  common  salt  and  sulphate  of  magnesia,  making  a  total  of  ldi 
pounds  of  valuable  saline  matter,  or  more  than  one-half  of  tbe  whole  ash. 
Valuable  as  are  many  of  these  ingredients  to  plants,  the  application 
of  sea-weed  as  a  manure  has  some  remarkable  properties  which  do  not 
appear  to  be  explaiued  by  tbe  analysis.  The  weeds  are  largely  used  in  the 
west  of  Ireland,  and  a  price  paid  for  them  far  beyond  their  value  as  in- 
dicated by  chemical  composition.  As  a  manure  for  potatoes  they  are 
hardly  excelled.  Along  tbe  coast  of  Cornwall,  England,  they  are  suc- 
cessfully used  for  grass,  cereals,  and  roots,  and  for  apple  orchards  when 
spread  round  eac;h  tree.  The  broccoli  which  is  cultivated  round  Pen- 
zance in  hundreds  of  acres  knows  no  other  manure.  Dr.  Anderson,  of 
Scotland,  has  also  made  an  analysis  of  this  sea-weed  in  which  the  pot- 
ash amounted  to  20  per  cent.,  and  soda  to  G  per  cent.,  while  the  phos- 
phoric acid  amounted  to  2.14 ;  he  also  made  an  analysis  of  this  and  other 
^eeds,  as  Fucus  nodosus  and  Laminaria  digitata}  which  are  generally 
found  together,  nvitli  the  following  result : 


Water 77.31 

Albuminous  com  pounds 3. 32 

Fiber 10.30 


Ash 8.98 

Total 100.00 

Nitrogen 0. 53 
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Phosphoric  acid 4.  H9 

Sulphuric  acid f>.  22 

'  CarboDic  acid 13. 58 

Silicic  acid 3.  00 


Total 100.00 


The  ash  consisted  of — 

Peroxido  of  iron . 2.  35 

Li  mo 18. 15 

Magnosiiv 6.  48 

Potash 12.77 

Chlorido  of  potassium 9.  10 

lodido  of  potassium 1. 68 

Chloride  of  sodium 22. 08 

From  ten  to  twenty  tons  per  acre  is  the  usual  quantity  applied.  They 
are  manures  which  net  very  rapidly,  softening  and  decomposing  in  the 
soil  so  quickly  that  their  effects  are  confined  altogether  to  the  special 
crop  to  which  they  are  applied.  They  may  bo  applied  alone  or  corn- 
posted  with  lime  and  earth.  Any  of  the  shell  marls  which  are  found 
so  frequently  along  the  coast  and  the  tide- water  region  would  be  most 
valuable  compost  material. 

The  above  analysis  represents  the  composition  of  the  fresh  weed  ;  but 
when  it  has  lain  on  the  ground  for  some  time,  either  alone  or  in  com- 
post, it  parts  with  a  considerable  quantity  of  water,  reducing  that  ele- 
ment to  less  than  one-half  or  not  more  than  40  per  cent,  of  water,  which 
of  course  would  render  a  given  weight  much  moro  valuable. 

Several  analyses  of  mineral  and  well  waters  have  been  made  which, 
being  of  no  public  interest,  are  here  omitted.  One,  however,  is  worthy 
jf  note  as  involving  some  scientific  interest,  consequent  on  the  applica- 
tion of  the  spectroscope;  the  water  was  from  the  heights  of  George- 
town, D.  C,  from  the  residence  of  Judge  Fisher,  the  composition  of 
which  was  as  follows : 

Grains. 

Solid  matter  per  gallon "     77 

Viz: 

Carbonate  of  lime 2S 

Carbonate  of  magnesia trace. 

Sulphates  of  lime  and  magnesia 7 

Chlorides  of  sodium  and  potassa 42 

Iron  as  proto  carbonate trace. 

This  -water  was  of  usual  color,  contained  no  organic  matter,  and  pre- 
sented a  very  faint  alkaline  reaction.  Examined  by  the  spectroscope 
the  residue  from  evaporation  gave  the  lines  of  calcium,  sodium,  potas- 
sium, and  faint  traces  of  rubidium. 

NATURAL  FERTILIZERS. 

Some  samples  of  guano  from  Aves  Island,  in  the  Caribbean  Sea,  have 
been  examined.  They  belong  to  the  class  of  phosphatic  guanos,  and 
their  chemical  composition  is  subjoined.  The  organic  matter  has  been 
almost  completely  weathered  out  of  these  specimens,  the  average  yield 
of  ammonia  being  below  one  per  cent.  The  alkaline  salts  remain  nearly 
at  the  same  figure  as  in  the  ammoniacal  guanos,  and  the  introduction  oi 
carbonate  of  lime  brings  the  samples  more  nearly  into  relation  with  in- 
ferior varieties  of  Bolivian. 


Moisture 

Organic  mat  tor  coutainin;;  ammonia 
Mineral  mat  tors 

Total '. 


Las  T.oqufs. 


4.r>o 

1.".  HI 
".0.70 


Qnitn  Suchm, 
Aycs  lsi:::ul. 


100.  CO 


H.  00 
17  li) 
7P.O) 


100.  CO 


Av Co  Tilr.iul. 


i:..2 

til.  4( 
100.  oc 
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COMl'OblilO^  OF  MIXEKAL  MATTERS  OF  QUITO  61KXO. 

Phospliato  of  liiiv)  50.00 

Carbonate  of  limo * 15.(J0 

Alkaline  salts f>.30 

Insoluble  sand,  &c 1.29 


79.70 


Water 

Organic  matter  yielding  ammonia. . 

S.iu'd,  &.C  

O.rbonate  of  lime 

Sulphate  of  limo 

I'hoftphat"  of  limo 

Abunina,  iron  oxide,  chlorides,  &c. 


Qairo  Sncno.  '"San  Fedro  Keys. 


2.30. 

5.  Ho 

1.  50 

6.  25 

2.  «)7 

r.:i.  on 

2S.G3 


100.00 


2.  45 

0.  5i> 

1.00 

10.00 

2.00 

64.  CO 

11.00 


100.00 


SWEET  TOTATO. 

In  the  year  1868  C.  K.  Marshall,  of  Vicksburg,  Mississippi,  forwarded 
to  this  Department  specimens  of  sweet  potato,  dried,  and  also  some 
converted  into  meal.    In  June,  1809,  additional  samples  were  forwarded 
with  the  request  to  have  them  examined  in  the  laboratory.    The  speci- 
mens, both  sliced  tuber  and  flour,  were  well  prepared  and  preserved, 
had  undergone  no  fermentation,  were  white,  the  tuber  slices  covered 
with  thin  white  powder  (starch  grains)  and  on  cracking  the  slice  across 
tbe  center  had,  in  few  instances,  altered  their  color.    The  meal  had  a 
slight  yellow  brown  tinge.    The  following  is  the  result  of  the  analysis : 

No.  I.        No.  2. 

MoUure  removed  at  212° 0         7.90 

Organic  matter 89        $8.80 

Ash 3  3.30 

100      100.00 

Average  of  two  analyses: 

Moisture 7.95 

Organic  matter 8^.90 

Ash 3.15 

100.00 

Organic  matter  =  S9. 

Coilnlose • G.'iZQ 

•Starch G5.290 

Albumen 1.21-1 

Sa^jar 14.&50 

Fat 8i0 

8H.S1M 

Ash  =  :*. 

Soluble  in  "water,  consisting  chieily  of  carbonate  and  sulphate  of  potass 215 

Insolnblo  in  water,  consisting  of  phosphates  of  lime  and  magnesia,  calcium  car- 
bonate and  silica 2.785 

3.000 
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If  the  normal  amount  of  water  present  in  the  fresh  tuber  be  ra 
from  05  to  67  i>er  cent,  the  constitution  of  the  recent  potato  wo 
stand  thus : 

Moisturo # . .     ( 

Organic  matter: 

Cellulose 2.50 

Starch 24.22 

Albumen ^ 45 

Sugar 5.50 

Fat 30 


Ash 

1C 


=i 


An  analysis  of  this  plant  was  made  several  years  ago  by  Einh 
(Ure's  Dictionary,  Am.  ed.,  art,  siccet  potato,)  the  result  of  which  was 
lollows: 

Fibrin 

Starch 

Vegetable  albumen - 

Gum 

Acid  salts -- 

Water 


3= 


A  proximate  analysis  by  Henry  gives  more  minute  details,  (Wa 

Dictionary  of  Chemistry,  art.  batatas  edvlis.) 

Starch : 

Albumen 

Sugar 

Fat 

Woody  fibre 

Malic  and  phosphoric  acids 

Volatile  poisonous  matter 

Water 

1 

Herapath  records  his  analysis  of  this  plant  (Watt?s  ibidem)  as  folio 

Water 

Dray  organic  matter 

Ash 

1 

Ash  in  100  parts  : 

Soluble. 

Carbonic  acid 

Sulphuric  acid 

Phospboric  acid 

Potash 

Cbloride  of  sodium • 

Insoluble. 

Carbonic  acid 

Phosphoric  acid 

Lime : 

Magnesia • 

Oxide  of  iron  

Silicia 
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No  fermentation  of  any  kind  appears  to  have  been  set  tip  in  the  po- 
tato during  or  since  the  act  of  drying ;  the  vegetable  acids  are  quite 
readily  distinguishable.  The  grains  of  starch  are  irregularly  rounded 
and  smaller  even  than  those  of  wheat  starch.  This  capability  of  being 
dried  without  alteration  is  a  feature  of  great  importance,  as  this  mate- 
rial can  be  a  source  of  food  for  cattle  during  the  winter  months,  and, 
indeed,  during  times  of  scarcity  might  be  used  by  man.  Another  point 
of  interest  concerning  this  root  is  the  large  amount  of  sugar  which  it 
yields  in  the  dried  state — over  fourteen  per  cent.  This  sugar  is  alto- 
gether in  the  form  of  cane  sugar ;  if  the  flour  be  mixed  with  cold  water 
no  glucose  can  be  detected  in  it,  and  if  the  dialysing  fluid  be  not  heated 
above  100°  Fahrenheit  no  glucose  is  afforded ;  when  boiled  it  begins  to 
appear,  and  gradually  augments.  On  account  of  the  abundance  of  the 
sugar  contents,  and  its  condition  as  cane  sugar,  this  tuber  might  pos- 
sibly become  a  source  of  sugar  manufacture. 

In  the  Report  for  1867,  (page  57,}  I  recommended  the  establishment,  in 
conjunction  with  the  laboratory,  of  a  collection  of  geological  specimens 
illustrating  the  miueralogical  and  economic  geology  of  the  United  States. 
I  have  the  pleasure  to  report  some  progress  toward  attaining  this  desid- 
eratum, a  small  collection  having  been  formed  which  will  no  doubt  be 
enlarged  by  donations  made  from  desirable  localities  throughout  the 
country. 

I  would  again  call  attention  to  one  means  by  which  the  laboratory 

could  be  made  a  valuable  instrument  tor  advancing  our  knowledge 

of  vegetable  physiology  and  practical  agriculture,  namely,  by  the  con-' 

nection  of  a  small  experimental  garden,  wherein  certain  plants  could 

be  grown  under  special  conditions,  and  examinations  made  weekly  or 

daily  in  the  laboratory.    By  this  close^.couuection  of  the  laboratory  and 

the  garden  the  science  of  agriculture 'might  be  advanced,  and  thus  the 

Department  would  be  legitimately  carrying  out  one  of  its  important 

functions,  by  acquiring  useful  information  on  subjects  connected  with 

agriculture.    A  few  acres  of  ground  would  be  ample  for  this  object,  and 

I  respectfully  press  the  adoption  and  carrying  out  of  this  plan. 

As  anything  whicfc  impedes  the  cultivation  of  the  soil,  or  the  supply- 
ing to  plants  their  needful  food,  is  a  direct  tax  on  agriculture  and  a  bar 
to  its  improvement,  there  can  be  no  doubt  that  the  tariff  duty  on  im 
portation  of  certain  salts,  useful  to  agriculture,  must  be  so  classed. 
Nitrate  of  soda  is  a  salt  of  exceeding  value  in  the  manufacture  of  com 
posts,  the  duty  on  which  amounts  to  two  and  a  half  cents  per  pound, 
while  the  price  of  the  salt  in  New  York  is  four  cents  per  pound,  It 
would  be  a  benefit  to  agriculture  if  this  tax  were  diminished  or  removed 
altogether. 

The  adulteration  of  feed  stuffs  and  manures  is  a  subject  which  has 
attracted  the  attention  of  both  agriculturists  and  chemists  within  the 
past  few  years;  and  as  the  manufacture  of  composts  and  manures  has 
become  a  merchantable  transaction  on  a  very  extensive  scale,  assuming 
even  gigantic  proportions,  so  is  the  fraudulent  treatment  of  natural 
manures,  and  the  impositions  practiced  in  the  sale  of  artificial  manures, 
greatly  on  the  increase.    There  is  a  growing  tendency  among  farmers 
togive  up  the  collection  of  materials  for  home  composts  and  manures  at 
the  suitable  season,  and  to  enlarge  their  purchase  and  increase  their 
trust  in  the  manures  furnished  by  the  city  salesman,  whose  only  object 
in  furnishing  a  strictly  valuable  manure  is  the  desire  to  preserve  the 
good  name  of  his  establishment.    As  this  restraint  operates  very  un- 
equally on  different  manufacturers,  the  result  is  that  the  majority  of  fer- 
tilizers are  far  below  the  standard  of  worth  which  they  profit  to  ^r 
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tain;  and  .although  sold  with  perhaps  a  certified  analysis  attached, 
no  trust  can  be  placed  in  such  certificate,  because  there  is  no  evidence 
that  such  analysis  was  made  for  this  special  manure,  and  it  is  well 
known  to  be  a  fashion  of  manufacturers  and  salesmen  to  get  one  analysis 
made  of  a  good  cargo  or  brand  and  under  its  certified  value  to  intro- 
duce half  a  dozen  inferior  brands.  One  analysis  has  before  now  been 
frequently  used  to  sell  a  number  of  cargoes,  and  thus  chemical  analysis 
grows  into  disrepute  among  farmers.  Yet  it  is  by  sale  upon  chemical 
analysis  that  the  latter  can  ever  hope  to  escape  imposition.  What  is 
needed  is  that  when  the  full  market  price  is  given  for  a  manure,  (unci  no 
farmer  should  ever  buy  a  cheap  manure,  no  matter  under  how  tempting 
a  guise  it  may  be  offered,)  that  he  obtains  a  full  equivalent  therefor; 
to  attain  this  end  he  should  (1)  buy  of  respectable  dealers  only,  and 
(2)  purchase  on  analysis  only,  hi  regard  to  this  last  particular  it  is 
proper  not  merely  that  the  merchant  should  hand  the  purchaser  a  copy 
of  a  chemist's  certificate,  (which,  as  stated  above,  may  be  deceptive,)  but 
that  the  manure  should  yield  such  percentage  as  stated  to  bo  proved  by 
analysis  made  by  direction  of  the  purchaser,  and  the  manufacturer  or 
salesman  should  guarantee  his  manure  to  stand  such  test.  Most  of 
these  cases  of  purchase  may  be  sufficiently  protected  by  such  a  guarantee. 
If  a  farmer  wishes  to  buy  bono  dust,  a  written  guarantee  that  the  bone 
dust  is  genuine  is  abuudant  protection  to  the  buyer.  In  purchasing 
guano,  Professor  Voelcker,  of  Cirencester  College,  recommends  to  deal, 
if  possible,  with  the  accredited  agent  of  the  Peruvian  government ;  if 
not,  to  obtain  a  guarantee  that  the  article  is  Peruvian  government  guano, 
first  quality;  no  analyses  are  required  for  these.  In  buying  nitrate  of 
soda  or  sulphate  of  ammonia,  buy  according  to  the  percentage  scale  of 
the  valuable  material ;  thus  good  samples  of  nitrate  of  soda  ought  to 
yield  93  to  95  per  cent,  of  nitrate ;  sulphate  of  ammouia  is  bought  accord- 
ing to  the  percentage  of  ammonia ;  good  samples  yielding  22  to  24  per 
cent.  These  salts  sell  at  certain  rates  in  New  York  and  other  commer- 
cial centers,  and  the  price  there  regulates  the  trade.  As  the  quality  of 
the  article  varies,  these  salts  should  be  bought  on  guarantees  of  reach- 
ing a  certain  percentage.  It  may  bo  objected  to  this  recommendation 
that  it  is  very  good  for  the  purchaser  on  the  large  scale,  but  that  for  the 
small  farmer,  or  he  who  purchases  moderately,  it  is  impossible  for  him  to 
follow  any  such  plan;  for  such  trifling  quantities  manufacturers  or  sales- 
men would  give  no  guarantee,  and  farmers  could  not  afford  to  have 
analyses  made.  This  objection  has  force  so  long  as  the  agricultural 
community  continue  to  make  their  purchases  in  the  present  way  of  every 
farmer  purchasing  his  own  lot  of  one,  two.  or  three  hundred-weight  of 
guano  or  other  fertilizer ;  but  let  farmers  adopt  the  association  principle 
and  they  can  at  once  have  a  guarantee,  and  rest  confident  that  their 
money  has  been  profitably  laid  out.  Let  ten  or  twenty  (or  more)  unite 
to  purchase  all  the  manure  they  require  in  one  lot,  as  so  many  tons  of 
guano,  of  bone  dust,  superphosphate,  so  many  hundred-weight  of  salt, 
nitrate  of  sotla,  sulphate  of  potash  or  ammonia,  and  then  the  merchant 
will  supply  them  with  a  guarantee.  Notify  him  that  the  fertilizers  will  be 
analyzed  on  delivery,  and  returned  if  not  corresponding  to  his  sale  state- 
ments. Now  in  every  city,  county  town,  or  large  town  there  will,  in  all 
probability,  be  found  some  one  capable  of  making  a  chemical  analysis  of 
sufficient  accuracy  to  report  upon  the  value  of  the  manures  purchased. 
Some  apothecary,  a  graduate  of  a  college  of  pharmacy,  may  be  found 
capable  of  doing  this,  or  some  young  physician,  whose  tastes  run  in  the 
pursuit  of  the  exact  sciences.  For  a  small  compensation  the  articles  for- 
warded by  the  merchant  may  be  examined  and  reportod  on,  and  the 
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expeuse,  divided  among  the  associated  farmers,  would  be  but  a  trifling  tax 
on  the  purchaser,  for  which  lie  would  receive  the  pleasing  assurance  that 
Lis  purchase  was  what  it  purported  to  be,  or  he  would  be  saved  from 
throwing  his  money  away  on  a  worthless  compound.  When  those  who 
sell  fertilizers  know  that  snch  protective  societies  are  established,  there 
will  be  less  imposition,  because  its  detection  becomes  so  immediate. 

There  is  a  great  advantage  in  farmers  buying  manures   on  a  large 
scale;  the  price  is  lower,  and  the  manure  more  uniform  and  exact.    A 
#cod  manufacturer  may  make  a  manure  in  good  faith,  produce  a  valuable 
article,  and  sell  it  on  analysis.  He  makes,  say,  five  hundred  or  a  thousand 
tons  of  it,  and  sells  the  whole.    It  is  found  to  work  well,  and  is  rapidly 
•sold  off.     The  demand  still  comes,  and  he  sets  about  to  make  more. 
He  purchases  up  all  the  raw  material  in  the  market;  needs  more;  pur- 
chases a  new  lot,  possibly  inferior.    An  article  is  run  out  of  the  market, 
and  the  manufacturer  endeavors  to  supply  its  place  with  the  next  best 
article,  and  thus,  perhaps,  with  the  best  intentions,  a  second  lot  of  fertil- 
izer is  made,  really  inferior  to  the  first,  but  which  is  sold  as  of  the  same 
brand,  and  has  appended  to  it  the  certificate  of  analysis  belonging  to 
the  first  lot.    Now,  when  the  farmer  purchases  some  of  this  second  lot, 
he  sutlers;  if  a  new  purchaser,  being  led  to  buy  on  the  good  report  of 
the  first  lot,  he  is  disappointed;  both  of  which  results  would  have  been 
avoided  if  early  in  the  spring  the  farmer  had  calculated  how  much  artifi- 
cial fertilizer  be  needed,  and  bought  it  all  at  once  of  the  same  lot.    (This 
is  the  only  method  by  which  the  agricultural  community  can  protect  itself 
against  the  impositions  of  trade,  and  it  is  strongly  recommended  for 
their  adoption. 

THOMAS  ANTISELL,  M.  D., 

Clicnmt 
Hoii.  Horace  CArRON, 

Commissioner. 


REPORT  OF  THE  SUPERINTENDENT  OF  GARDENS 

AND  GROUNDS. 

Sm:  I  have  the  honor  to  submit  the  following  notes  upon  the  opera- 
tions undertaken  in  the  gardens  and  grounds  of  the  Department,  with 
conclusions  reached  from  experiments  therein. 

RASPBERRY  FROM  JArAN. 

^Iu  March,  18G1,  Thomas  Hogg,  of  Now  York,  at  that  time  residing  at 
Kanagawa,  Japan,  sent  to  the  Department  a  collection  of  seeds,  among 
wMch  was  a  package  labeled  as  follows:  "A  native  rubus  which  grows 
wild  on  the  surrounding  hills.  The  fruit  in  its  season  is  brought  plen- 
tifully  to  market.  Its  flavor  is  rather  insipid ;  but  when  fully  ripe  ar«l 
eateu  with  sugar,  is  palatable;  color,  yellow."  These  seeds  were  sown 
assoon  as  received.  They  vegetated  freely,  and  in  due  time  the  young 
plants  were  transferred  to  a  border  in  the  garden. 

They  made  a  very  luxuriant  growth,  which  was  killed  to  the  surface 
during  the  following  winter.  For  three  successive  seasons  the  result 
was  the  same — a  good  growth  was  made  during  summer,  but  it  was 
killod  down  by  frost  during  winter.    Last  winter  proving  to  be  ies& 
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severe,  the  plants  withstood  the  cold  and  flowered  and  fruited  profuse-ly 
when  the  season  arrived. 

The  fruit  proved  to  be  exactly  as  described  by  Mr.  Hogg,  an  insij>id 
berry  of  a  most  beautiful,  transparent  yellow  color,  but  of  no  value  -to 
us,  unless  its  earliness  may  give  it  merits  in  climates  favorable  to  its 
growth.  The  fruit  ripened  two  wreeks  earlier  than  the  Black  Cap  rasp- 
berry. 

STRAWBERRIES. 

A  remarkably  large  number  of  newr  varieties  of  strawberries  has  been 
introduced  during  the  last  few  years ;  it  is  also  remarkable  that  few  of 
them  are  equal  in  value  to  the  older  varieties.  This  tendency  to  flood 
the  country  with  kinds  of  mediocre  merit  is  adverse  to  the  best  interests 
of  fruit  culture,  entails  heavy  losses  in  the  aggregate,  and  sadly  dis- 
appoints many  enthusiastic  beginners  who  have  not  learned  that  pomo- 
logical  descriptions,  although  exceedingly  attractive,  have  not  reached 
the  accuracy  of  an  exact  science,  truthful  portraiture  giving  way,  in 
most  cases,  to  poetical  fancy. 

Among  the  newer  varieties  that  have  not  proved  of  much  value  arc 
Gloede's  New  Pine,  Ballard's  Seedling,  Stinger,  Laurella,  Naomi,  Gen- 
eral Meade,  General  Sheridan,  General  Grant,  General  Scott,  General 
Sherman,  Haquin,  Higby's  Everbearing,  Globe,  Holler's  Prolific,  Princo 
of  Wales,  Ornament  of  the  Tables,  Lorio,  Durand's  Seedling,  Bont6  de 
St.  Julian,  Premier,  Champion  of  Kichmond,  Gloede's  Perpetual  Pine, 
Monstreuse  de  Bobbins,  and  Dr.  Nicaise. 

The  following  varieties  are,  in  general,  of  a  higher  grade  of  excellence 
than  the  preceding,  and  some  of  them  may,  upon  further  trial,  enter  into 
the  list  of  standard  varieties :  Lced's  Prolific,  Coppick,  Belle  de  Borde- 
laise,  Napoleon  III,  Nicanor,  Charles  Downing,  Welcome,  Boyden's  No. 
30,  Lady  of  the  Lake,  Colfax,  Hero,  and  Laura. 

The  earliest  variety  is  that  named  Welcome,  a  fruit  of  fair  size  and 
prolific  for  a  very  early  kind.  Coppick  ripens  next,  and  is  very  product- 
ive, but  third-rate  as  to  flavor ;  but  the  flavor  of  strawberries  depends 
so  much  upon  climate,  locality,  soil,  and  other  influences,  as  to  destroy 
uniformity  even  in  the  same  variety.  Belle  de  Bordelaise  is  a  large  haut- 
bois  of  fine  flavor.  Lady  of  the  Lake  is  quite  productive,  but  deficient 
in  size  and  quality.  The  Charles  Downing  is  of  excellent  promise,  and 
the  same  may  be  said  of  the  Colfax  and  Napoleon  HI. 

Among  older  varieties,  Wilson's  Albany  still  maintains  a  l^igh  posi- 
tion as  a  hardy,  productive  sort.  Triomphe  de  Gand  and  Jucuuda  are 
among  the  finest ;  but.  like  all  other  foreign  varieties,  they  require  to  be 
grown  on  a  strong  loam,  or  even  a  clayey  soil,  deeply  cultivated  and 
regularly  worked  or  mulched  during  summer ;  in  light  or  in  hard  com- 
pact soils,  they  will  suffer  very  severely  in  dry  weather.  They  are  always 
most  vigorous  in  young  plantations ;  consequently  frequent  renewal' is 
advantageous.  The  same  treatment  is  required  by  the  Agriculturist,  a 
variety  that  produces  fruit  of  the  largest  size  on  young  plants,  but  de- 
generates rapidly  if  not  renewed. 

COVERED  GRAPE  TRELLIS. 

Inquiry  is  frequently  made  relative  to  the  efficiency  of  the  covered 
grape  trellis,  described  in  the  report  for  1861,  and  its  effect  as  a  prevent- 
ive of  mildew  and  rot. 

A  trellis  of  this  kind  was  erected  in  the  garden  early  in  the  spring  of 
18G3,  and  has  proved  valuable,  enabling  us  to  test  the  qualities  of  many 
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varieties  of  grapes  that  failed  to  ripen  on  the  common  trellises  a  few 
yards  distant,  on  account  of  the  destruction  of  the  foliage  by  mildew. 
The  philosophy  of  the  action  of  protection  in  this  particular  case  seems 
to  be  its  tendency  to  arrest  radiation  of  heat,  thus  protecting  the  foliage 
from  the  cooling  action  of  night  temperatures,  which  in  turn  preventscon- 
densation  of  atmospheric  moisture  on  the  leaves,  thereby  checking,  to  a 
certain  extent,  the  predisposing  cause  of  mildew.  In  experiments  with 
registering  thermometers,  it  was  found  that,  during  clear,  still  nights  in 
July,  an  exposed  thermometer  would  mark  from  six  to  ten  degrees  lower 
than  that  under  the  cover,  the  foliage  being  thus  kept  warmer  and,  in  con- 
sequence, dryer,  on  the  protected  plants.  This  also  would  seem  to  give 
a  reason  for  the  earlier  maturity  of  the  fruit,  which  has  been  observed 
to  result  from  protection. 

The  best  grape  climates  in  this  country  are  those  of  greatest  immu- 
nity from  dews,  and  it  has  been  proved  beyond  a  doubt  that  protection 
from  dew  will  enable  many  varieties  of  the  grape  to  mature,  which 
otherwise  cannot  be  successfully  grown  in  ungenial  locations. 

These  covered  trellises  do  not  seem  to  have  any  decided  effect  in  pre- 
venting rot  in  the  berry,  that  disease  proceeding  from  the  soil  rather 
than  from  atmospheric  influences. 

An  alteration  has  been  made  in  the  mode  of  constructing  these  pro- 
tecting trellises,  which  promises  results  equal  to  those  produced  by  the 
board  coverings.  A  strip  of  wood  about  three  feet  in  length  is  fastened 
on  the  top  of  the  trellis  posts,  projecting  equally  distant  on  both  sides, 
to  which  wires  are  secured,  so  as  to  form  a  projecting  strand.  A  wire 
is  also  stretched  and  fastened  along  the  center  on  the  top  of  the  posts, 
and  in  a  line  with  them.  On  these  top  wires,  grapes  of  the  hardier  va- 
rieties are  trained,  such  as  Ives,  Concord,  Clinton,  &c.  The  foliage  of 
these  forms  a  protecting  canopy,  under  which  the  kinds  with  more  tender 
foliage  can  be  grown. 

CLASSIFICATION  OF  GRAPES. 

A  classification  of  native  grapes,  and  those  under  cultivation  as  such, 
lias  long  been  desired.  The  following  arrangement  is  offered  as  a  con- 
tribution to  this  end: 

Section  1.  Vitis  labrusca,  Northern  Fox  grape. — Coinmdn ,  in  moist 
grounds,  north  and  west ;  leaves  and  young  shoots  very  cottony,  even 
the  adult  leaves  retaining  the  cottony  wool  underneath,  the  lobes  sep- 
arated by  roundisli  sinuses;  fruit  large,  with  a  tough  musky  pulp  when 
^ild,  dark  purple  or  aniber  color,  in  compact  clusters.     (Gray.) 


Adirondack. 
Anua. 

Alexander. 
Aikeu. 

Albiuo. 
Arkansas. 
August  Pioneer. 
Arrott. 
Amanda. 
Blood's  Black, 
food's  White, 
lirowu. 

6 


Varieties. 

Barnes. 

Bland. 

Brackett's  Seedling. 

Black  Hawk. 

Bates. 

Bogue's  Eureka. 

Black  King. 

Black  stone. 

Berks. 

Concord. 

Cassidy. 

Creveling. 


Catawba. 
Cuyahoga. 
Clieowa. 
Camden. 
Coppermine. 
Can  by 's  August. 
Charlotte. 
Charter  Oak. 
Chill  ieothe. 
C  loan  the. 
Coriel. 
Cuyarano. 
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Cottage. 

Carter. 

Diller. 

Dana. 

Diana. 

Detroit. 

Dracut  Amber. 

Eva. 

Elizabeth. 

Elmira. 

Ewing's. 

Fancher. 

Fraraingham. 

Flora. 

Garrigues. 

Graham. 

Greverson. 

Hamill's  Seedling. 

Hudson. 

Hartford  Prolific. 

Howell. 

Hyde's  Eliza. 

Hattie. 

Hine. 

Henshaw. 

Hooker. 

Isabella. 

Israella. 

Iona. 


Kingscssing. 

Keuka. 

Kilvington. 

Knob  Mountain. 

Little  Giant. 

Laura, 

Logan. 

Lvdia. 

Louisa. 

Loomis's  Honey 

Lorain. 

Lyman. 

Montour. 

Mary. 

Modena. 

Maxatawny.  (?) 

Manhattan. 

Martha. 

Maguire. 

Massachusetts  White. 

Murdock. 

Marion. 

McLean. 

Mary  Ann. 

Mead's  Seedling. 

Miles. 

Miner's  Seedling. 

Mottled. 

Macedonia. 


Mount  Lebanon. 

McNeil. 

McCowan. 

North  America. 

Northern  Muscadine. 

NorthCarolina  Seedling. 

Nonautiun. 

Perkins. 

Powell. 

Poeschel's  Mammoth. 

Paxton. 

Pollock. 

Rachel. 

Rebecca. 

Red  Shepherd. 

Rentz. 

Saluda. 

St.  Catherine. 

Sage. 

Saratoga. 

Sanbornton. 

ShurtlefFs  Seedling. 

To  Kalon. 

Telegraph. 

Underbill. 

Union  Village. 

Urbana. 

Una. 

Wilmington.  (?) 


Ives. 

Section  2.  Vitis  ccstivalis,  Summer  grape. — Common  north  and  south  5 
leaves  green  above,  and  with  loose  cobwebby  down  underneath ;  the 
lobes  with  roundish,  open  sinuses ;  clusters  slender ;  fruit  smaller  and 
earlier  than  V.  labrusca;  black,  with  a  bloom  5  pleasant.    (Gray.) 


Alvey.      • 

Baldwin's  Lenoir. 

Baxter.  (?) 

Cunningham. 

Cynthiana. 

Devereux. 

Elsingburgh. 


Varieties. 

Gassman. 

Herbemont. 

Hermann. 

Harris. 

Lenoir. 

Lincoln. 


Norton's  Virginia. 

Newport. 

Old  House. 

Ohio. 

Pauline. 

Purple  Favorite. 

Warren. 


Long. 

Section  3.  Vitis  cordifolia,  Frost  grape. — Common  on  banks  and 
streams;  leaves  never  cottony;  green  both  sides;  thin  ;  heart-shaped  ; 
littlelobed,  but  .coarsely  and  sharply  toothed ;  clusters  loose:  fruit  small 
bluish  or  black  with  a  bloom ;  very  sour ;  ripe  after  frost.  Var.  riper  in, 
the  common  form  along  river-banks  west,  has  broader  and  more  cat  or 
lobed  leaves.    (Gray.) 

Varieties. 


Aughwick.  (!) 

Cowan. 

Clinton. 

Case. 

Franklin. 


Golden  Clinton. 

Gravel. 

Huntingdon. 

Kitchen. 

Oporto. 


Osmond. 
Regina. 
Shearman. 
Taylors  Bullitt. 
Winslow.  (!) 
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Section  4.  Vitis  vidpina,  Bullace  grape. — River-banks  from  Maryland 
and  Kentucky,  south ;  leaves  rather  small ;  round  in  outline ;  seldom  but 
sometimes  slightly  lobed ;  glossy  and  mostly  smooth  on  both  sides ,  the 
margin  cnt  into  coarse  and  broad  teeth;  clusters  small ;  truit  large,  pur- 
ple, thick-skinned,  musky,  or  pleasant  flavored ;  ripe  in  early  autumn. 
(Gray.) 

Varieties. 
Flowers.  Mish.  Scuppernong.  Thomas. 

Section  5.  Vitis  vinifera,  European  grape. — The  following  varieties  of 
this  species  are  sometimes  classed  as  native  grapes : 

Brandywinc.  El  Paso.  Old  Mission. 

Brinckle.  Fedora.  Bulander. 

Canadian  Chief.  Gutedel.  Sweetwater. 

Child's  Superb.  Jacobi.  Weehawken. 

Clara.  Katarka.  Yeddo. 

Carpenter.  Louisiana. 

Emily.  Montgomery. 

Section  6.  Reputed  hybrids  and  crosses. — 1.  Hybrids  between  V.  vini- 
fera and  V.  labrusca;  Allen's  hybrid,  Agawam,  Barry,  Clover  street 
Black:  Clover  street  Bed;  Croton,  Challenge,  Conqueror,  Diana  Ham- 
burg, Essex,  Grertner^  Goethe,  Herbert,  Lindley,  Merrimack,  Massasoit, 
Requa,  Sogers'  Hybrids,  Salem,  Wilder.  2.  Hybrids  between  V.  vini- 
fera and  V.  cordifolia ;  Autuchon,  Brant,  Canada,  Cornucopia,  Othello. 

3.  Hybrids  between  V.  ccstivalis  and    v.  labrusca:  Delaware,  Baabe. 

4.  Crosses  between  l>iana  and  Delaware :  Onondaga,  Walter. 

REMARKS. 

Section  1.  Vitis  labrusca. — This  species  furnishes  by  far  the  largest 
number  of  varieties.  The  superior  size  attained  both  in  bunch  and 
berry,  the  hardiness  and  productiveness  of  the  plants,  and  the  fair  quali- 
ties of  the  fruit,  in  many  of  the  varieties,  have,  no  doubt,  encouraged 
the  production  of  seedlings  from  this  section.  It  must  be  allowed,  how- 
ever, that,  notwithstanding  the  great  number  of  varieties  which  have 
been  introduced  during  the  past  fifty  years,  there  has  been  but  slight 
improvement  made  in  the  quality  of  the  fruit.  The  Catawba  was 
brought  into  cultivation  about  half  a  century  ago,  and  the  high  estima- 
tion in  which  it  is  still  held  is  proved  by  the  fact  that  the  highest  recom- 
mendation which  anew  variety  can  receive  in  a  published  list  is  that  "it 
is  as  good  as  a  well-ripened  Catawba,"  and  this  can  bo  truthfully  said  of 
only  a  very  few  of  even  the  most  popular  varieties. 

The  fact  that  the  Catawba  suffers  so  frequently  from  fungoid  and 
other  diseases,  and  the  lengthened  season  that  is  required  for  the  per- 
fection of  its  fruit,  have  caused  it  to  be  in  a  great  decree  superseded  by 
kinds  of  inferior  quality,  but  of  a  hardier  and  healthier  stock,  and 
earlier  maturity. 

For  table  use,  this  species,  in  its  improved  varieties,  will  probably 
always  occupy  a  prominent  position  in  a  large  portion  of  the  eastern 
and  the  northern  States  as  well  as  in  the  northern  sections  of  the  west- 
ern slates ;  and  in  those  regions  where  tho  climate  will  not  favor  the 
maturity  of  the  best  varieties  of  this  class  the  inferior  kinds  will  occupy 
their  place. 
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As  a  wine  grape  the  V.  labrusca  has  been  overestimated ;  the  tough, 
musky  pulp  of  even  the  best  varieties  requires  a  long  and  favorable 
season  of  growth  to  soften  and  reduce  the  acid  center  so  as  to  produce 
a  proper  ratio  of  the  ingredients  necessary  for  a  passable  quality  of 
wine.  From  the  earlier  ripening  varieties  wine  may  be  made ;  but  the 
general  inferior  quality  of  their  fruits  seems  to  preclude  the  possibility 
of  securing  wines  of  merit  from  this  source. 

It  is  to  be  regretted  that  the  best  fruited  varieties  of  this  species  are 
so  subject  to  disease,  both  in  foliage  and  fruit,  as  to  prohibit  their  profit- 
able culture  in  many  districts.  Excellence  of  fruit  is  no  criterion  as 
to  the  value  of  any  variety  for  general  planting,  as  the  most  popular 
kinds  are  only  second-rate  as  to  flavor.  It  appears  that  the  finest  fla- 
vored fruits  are  the  products  of  the  more  delicate  plants,  which  are 
more  sensitive  to  casualties  from  unfavorable  conditions  of  soil  and  at- 
mospheric changes  of  climate.  New  varieties  should,  therefore,  be  in- 
troduced cautiously  into  all  localities  except  those  specially  distinguished 
as  grape-growing  regions.  So  far  as  they  have  been  sufficiently  tested, 
the  Catawba,  Iona,  Diana,  Maxatawny,  Creveling,  Israella,  Rebecca, 
and  Adirondack  are  the  best  and  most  delicately-flavored  varieties  of 
this  section,  when  fully  ripened.  It  may  not  be  out  of  place  here  to  re- 
mark that  no  grape  attains  full  maturity  until  the  wood  or  shoot 
supporting  the  bunch  becomes  brown  and  hard,  and  the  foliage  is  as- 
suming its  autumn  colorings ;  in  other  words,  ripe  fruit  cannot  be  gath- 
ered from  unripe  wood,  the  ripening  of  the  fruit  depending  upon  the 
general  maturity  of  the  current  growth  of  the  plant.  I  am  aware  that 
this  but  seldom  occurs  in  ordinary  culture  and  management,  the  fruit 
being  gathered,  usually,  long  previous  to  the  ripening  of  the  wood;  that 
is  to  say,  the  fruit  is  picked  before  maturity. 

.Among  those  of  secondary  flavor,  but  of  a  healthy  nature  and  robust 
growth,  and  therefore  suitable  for  general  culture,  arc  the  Concord,  Ives, 
Perkins,  Hartford  Prolific,  and  Rachel. 

Some  of  the  more  recent  introductions  will,  undoubtedly,  be  placed  in 
these  lists  when  they  have  been  fairly  tested.  The  most  promising  of 
these  are  the  Martha,  Mottled,  Cottage,  Modena,  Paxton,  Christine,  and 
Una. 

Section  2.  Yitis  wstivalis. — This  species  is  pre-eminently  the  wine 
grape  of  the  Atlantic  States.  Owing  to  the  fact  that  none  of  the  varieties 
except  the  Elsiugburgh  will  ripen  north  of  the  parallel  of  40°,  unless  it 
may  be  in  some  peculiarly  favored  situation,  they  have  not  been  exten- 
sively planted,  and  their  superior  qualities  are  but  little  known.  The 
berries  are  destitute  of  pulp,  and  the  juice  contains  a  larger  percentage 
of  sugar  than  any  other  improved  American  species.  The  foliage  is 
not  so  liable  to  disease  as  that  of  the  fox  grape,  and  rot  in  the  berries 
is  comparatively  unknown.  Some  of  the  best  wines  made  in  this  coun- 
try are  produced  from  varieties  of  this  family,  although  the  most  prom- 
ising lands  have  not  been  properly  tested  as  to  their  wine-producing 
qualities.  I  am  convinced  that  neither  the  wine-producing  capabilities 
of  the  country  nor  the  highest  excellence  of  the  product  can  be  decided 
until  vineyards  of  these  varieties  are  established  in  the  best  locations  of 
favorable  climates. 

The  distinction,  so  well  understood  and  acted  upon  in  Europe,  between 
grapes  for  table  use  and  those  for  wine,  must  also  be  recognized  here 
sooner  or  later  if  the  wine  interest  is  to  be  brought  up  to  any  great  de- 
gree of  excellence,  and  maintained  as  a  source  of  national  industry  and 
wealth. 

The  mountain  slopes  and  plateaus  in  Virginia,  North  Carolina,  Term- 
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essee,  Arkansas,  Missouri,  and  other  southern  States  must  be  looked 
upon  as  the  great  producing  regions  of  this  continent  for  a  certain  class 
of  fine  wines,  not  excepting  California  and  other  favored  sections  of 
the  Pacific  coast.  It  is  well  understood  that  warm,  dry  countries  pro- 
duce high  wines  of  much  spirit,  but  greatly  deficient  in  the  delicate 
aroma,  exquisite  bouquet,  and  healthful  tonic  properties  possessed  by 
wines  produced  in  climates  having  a  long  season  of  comparatively  equa- 
ble temperature,  which  have  in  all  ages  been  renowned  for  their  super- 
excellent  qualities.  We  must  depend  upon  this  section  for  the  "  coming 
wine  grape." 

The  most  promising  varieties  on  the  present  Ifst  are  Baldwin's  Lenoir, 
Herbemont,  Alvey,  Cynthiana,  Devereux,  and  Norton's  Virginia. 

Section  3.  Vitis  cordifolia. — This  section  represents  the  most  healthy 
grapes  of  the  northern  States.  The  foliage  is  rarely  attacked  by  mil- 
dew, although  the  leaves,  possibly  owing  to  their  smoothness,  are  oc- 
casionally injured  by  insect  punctures.  The  fruit  is  not  subject  to  rot, 
and  is  noted  for  keeping  well  after  being  gathered  from  the  plant.  It 
is  late  in  maturing,  and  seems  to  reach  its  highest  condition  by  remain- 
ing on  the  vine  until  the  thermometer  indicates  proximity  to  the  freez- 
ing point,  when,  eveu  in  northern  localities,  it  proves  to  be  a  fruit  of 
fair  quality  either  for  table  or  wine.  Of  course  its  quality  is  greatly  im- 
proved by  the  length  and  geniality  of  the  season  of  growth ;  for  exam- 
ple, those  who  are  familiar  with  the  fruit  only  as  a  production  of  Massa- 
chusetts would  not  recognize  its  flavor  and  vinous  character  as  ripeued 
in  southern  Maryland  or  Virginia.  The  greatest  objection  to  it  as  a  wine 
grape  is  that  of  having  too  much  acid.  The  fruit  is  not  so  deficient  in 
sugar  as  is  generally  supposed,  having  enough  of  this  important  ingre- 
dient for  a  good  wine. 

The  grapes  of  this  section  have  been  condemned,  it  may  be  with  undue 
haste,  as  wine  grapes,  on  account  of  their  great  acidity.  Analysis  shows 
that  they  have  a  sufficiency  of  sugar,  and  it  seems  probable  that  the  wines 
only  require  age  to  develop  their  qualities. 

It  is  known  that  wines  from  the  Clinton  variety,  when  kept  in  a  suita- 
ble cellar  from  four  to  six  years,  assume  a  very  fine  character.  There 
is  abundant  evidence  to  favor  the  belief,  that  if  as  much  time  and  care 
had  been  devoted  to  the  improvement  of  this  species  as  has  been  given 
to  the  Fox  family,  we  should  now  be-  in  possession  of  a  good  northern 
red -wine  grape. 

The  mode  of  management  and  culture  has  also  a  decided  influence 
upon  the  productiveness  of  this  species.  The  shoots  grow  with  much 
vigor  during  early  summer,  frequently  forming  canes  fourteen  to  twenty 
feet  in  length  before  the  end  of  the  season,  on  young  plants  in  good  soil. 
On  these  canes  the  best  developed  buds  are  some  distance  from  the  base, 
or  point  of  growth  on  the  stem;  consequently,  if  cut  closely  back  at  the 
fall  or  winter  pruning,  the  best  buds  for  fruit  bearing  are  removed,  and 
a  luxuriant  growth  of  wood,  with  a  minimum  crop  of  fruit,  will  be  the 
result. 

Heavy  crops  are  produced  by  suspending  shoots  of  eight  to  twelve 
feet  in  length  in  a  horizontal  position,  removing  them  completely  after 
the  crop  is  gathered,  and  in  turn  replacing  them  with  young  growth. 

The  most  promising  varieties  are  the  Clinton,  Franklin,  Huntingdon, 
Taylor,  and  Oporto. 

Section  4.  Vitis  vulpina. — This  species  may  be  termed  the  tropical 
grape.  It  is  strictly  confined  to  the  southern  States,  not  growing  north 
of  Virginia,  and  in  foliage  and  wood  is  very  unlike  any  other  grape,  either 
native  or  foreign.    It  is  peculiarly  adapted  to  a  low,  warm  country^ 
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flourishing  well  in  rich  alluvial  soils,  aud  on  the  low  banks  of  streams. 
It  is  entirely  exempt  from  mildew,  rot  or  any  of  the  diseases  so  disas- 
trous to  the  northern  species.  As  a  wine  grape  its  uucqualed  bouquet 
is  the  principal  recommendation.  It  is  deficient  in  sugar,  and  the  juice 
is  usually; fjallizcd,  fortifiedby  the  addition  of  alcohol,  or  otherwise  manip- 
ulated. Samples  of  wine  made  from  carefully-selected  and  thoroughly 
ripened  fruit  have  been  pronounced  unexceptionable  by  good  judges. 

No  great  attention  lias  been  given  to  the  culture  of  this  species.  The 
vines  produce  so  abundantly  without  any  particular  care  that  none  has 
been  thought  necessary.  It  is  quite  likely  that,  either  by  improved 
culture  of  the  present  varieties,  or  by  carefully  selecting  improved  seed- 
lings, a  greatly  superior  fruit  may  be  produced,  aud  a  famous  wine  grape 
secured. 

The  Scuppernong  has  long  been  highly  prized  both  as  a  wine  and 
table  fruit.  The  Mish  and  the  Flowers  are  also  esteemed,  the  last  named 
being  of  later  maturity  than  the  others. 

Section  5.  Vitis  vinifera. — In  sheltered  places,  more  particularly  in 
cities,  many  varieties  of  the  foreign  grape  flourish  for  a  time,  and  this 
isolated  and  partial  success  maintains  a  lingering  hope  in  the  minds  of 
some  persons  that  the  difficulties  pertaining  to  the  general  held  culture 
of  this  species  in  the  Atlantic  States  may  ultimately  be  overcome.  There 
seems  to  be  no  fundamental  encouragement  for  any  such  hopes,  how- 
ever. 

So  many  experiments  have  been  made  with  numerous  varieties  pre- 
vious to  and  during  the  present  century,  all  ending  with  the  same  dis- 
appointing results,  that  we  are  forced  to  the  settled  conviction,  that 
they  are  not  adapted  to  the  climates  of  this  country  east  of  the  Rocky 
Mountains. 

On  the  western  coast,  in  the  Pacific  States,  they  form  the  staple  crop 
of  the  vineyards,  and  succeed  equally  as  well  as  in  the  best  locations  in 
Europe,  and  far  better  than  in  some  of  them.  The  only  cause  of  failure 
is  that  of  fungoid  growths,  or  mildew,  on  the  young  fruit  and  foliage. 
Both  the  length  and  warmth  of  our  summers  are  sufficient  to  ripen  them 
over  a  large  extent  of  territory.  In  the  Old  World  they  are  cultivated 
from  the  twenty-first  to  the  fifty -second  degree  of  latitude. 

The  idea  is  somewhat  prevalent  that  the  want  of  success  is  owing  to 
the  severity  of  our  winters ;  this  is  not  strictly,  although  apparently,  the 
reason.  Probably  there  are  none  of  the  foreign  varieties  that  would 
not  resist  our  most  severe  winters  south  of  the  forty-second  degree  of 
latitude,  provided  their  growths  had  reached  maturity;  but  when  the 
growth  is  checked  during  summer,  either  by  mildew  on  the  leaves,  or 
from  any  other  cause,  the  wood  fails  to  become  hard  or  ripe,  and  in  this 
state  is  unable  to  withstand  the  action  of  frost.  The  injury  from  this 
disease  is  often  insidiously  gradual.  The  destruction  of  foliage  during 
the  most  vital  period  of  growth  prevents  the  hardening  of  the  wood, 
which  is  then  partially  destroyed  by  the  winter  colds.  A  feeble  spring 
growth  ensues,  more  liable  to  fungoid  attacks,  and  a  continuation  of 
such  calamities  speedily  enfeebles  the  vitality  of  the  plant,  and  it  event- 
ually succumbs.  It  has  further  been  supposed  that  seedlings  from  the 
foreign  species,  raised  in  our  fields,  and  fully  exposed  to  the  climate 
from  the  earliest  stages  of  growth,  would  prove  more  hardy.  This  is,  ot 
course,  a  fallacious  supposition,  but  it  has  given  existence  and  temporary 
repute  to  most  of  the  varieties  named  in  this  section. 

Section  6.  Reputed  hybrids. — With  a  view  to  increasing  the  value  of 
the  native  grapes  various  efforts  have  been  made  to  secure  a  hybrid  be- 
tween them  and  Yitis  vinifera.     The  practicability  of  the  successful 
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hybridizing  of  these  species  has  been  questioned,  but  recent  experi- 
ments seem  to  confirm  the  expectations  of  those  who  favored  the  prac- 
tice, although  doubters  still  exist. 

There  is  certainly  more  reason  to  doubt  the  probability  of  securing  a 
good  hardy  grape  by  this  course  than  there  is  in  doubting  the  practi- 
cability of  the  operation.  One  of  the"  chief  difficulties  met  with  in  the 
culture  of  our  native  varieties  is  their  tendency  to  leaf  mildew  and  fruit 
rot.  As  has  been  stated,  healthy  kinds  are  the  most  popular,  regard- 
less of  the  inferior  quality  of  their  fruit.  The  foreign  grape  is  altogether 
unsuited  for  regions  where  the  native  varieties  arc  most  valuable.  The 
atmospheric  influences  that  partially  injure  the  native  completely 
destroy  the  foreign  grape;  so  that,  hypothetically  considered,  the  pro- 
duction of  a  healthy  form  in  a  hybrid  between  two  unhealthy  ones  is 
highly  improbable.  The  results  of  hybridization  with  these  species  go 
far  to  prove  the  soundness  of  this  hypothesis.  The  adaptability  of  the 
hybrids  to  climate  is  in  proportion  to  their  affinity  to  the  native  parent. 
The  great  object  of  the  hybridizer  is  to  increase  the  sugar  element  in 
the  native  grape.  As  compared  with  the  best  wine  grapes  of  Europe, 
the  improved  American  varieties  do  not  materially  lack  in  this  element. 
An  excess  of  acid,  rather  than  a  deficiency  of  sugar,  is  found  to  occur. 
This  may  be  an  important  point  of  distinction  in  the  chemical  aspect  of 
amelioration ;  for  it  cannot  be  questioned  that  any  improvement  so  far 
attained  in  hardy  grapes  is  the  result  of  selection,  rather  than  from  any 
known  intermixture  of  species. 

The  hybrids  of  V.  labrusca  and  V.  vim/era  do  not  prove  of  superior 
excellence,  and  have  not  yet  produced  a  fruit  equal  to  the  best  of  the 
native  varieties,  on  an  equally  hardy  plant.  The  hybrids  between  F. 
vyiifcra  and  V.  cordifolia  are  of  too  recent  introduction  .to  be  thor- 
ougjily  tested.  The  V.  cordifolia  being  the  most  healthy  of  our  natives, 
may  exert  an  influence  on  the  health  of  the  young  stock. 

It  has  been  proposed,  in  order  to  test  the  purity  of  hybrids,  to  raise 
seedlings  from  them,  on  the  supposition  that  the  young  plants  would 
vary  in  their  resemblance  to  the  one  or  the  other  of  the  parents,  and 
exhibit  more  distinctly  the  characteristics  of  the  form  assumed.  I  am 
not  aware  of  any  extensive  experiments  in  this  line  that  might  warrant 
an  opinion  conclusive  as  to  the  verity  of  hybridifcy.  Among  several 
hundred  plants  raised  hero  from  one  section  of  these  hybrids,  the  forms 
are  invariably  those  characteristic  of  the  native  species.  Nothing  ap- 
proaching to  the  foreign  parent  has  been  observed. 

If  the  foreign  species  proved  in  all  respects  well  adapted  to  this  cli- 
mate, there  could  be  no  objection  to  its  use  in  tliis  particular  operation ; 
but  as  it  must  carry  with  it  a  diseased  and  inherently  faulty  constitu- 
tion, there  seems  to  bo  no  encouragement  for  further  attempts,  neither 
does  it  seem  at  all  necessary.  A  series  of  hybrids  from  properly  directed 
and  carefully  conducted  manipulations  between  native  species  offers 
far  greater  expectations  of  valuable  results. 

The  distinctions  of  species,  varieties,  and  the  climates  and  purposes 
to  which  they  are  severally  adapted,  must  ultimately  be  recognized  as 
the  basis  upon  wrhich  wine  culture  is  to  be  established  and  upheld  in 
this  country,  more  particularly  so  far  as  it  refers  to  native  grapes. 

GRASSES  AND  FORAGE  PLANTS. 

The  accompanying  table  shows  the  relative  growths  from  seeds  sown 
April  5th  and  May  5th.  The  weather  up  to3Iay  proved  quite  genial 
and  favorable.    Heavy  rains,  followed  by  cold  drying  mad^  pTOS&ftsA. 
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during  the  first  half  of  this  month,  aud  retarded  growth  to  a  great 
extent.  Toward  the  end  of  May  aud  throughout  the  month  of  June  the 
weather  was  warm,  with  occasional  showers  of  rain.  July  was  for 
the  most  part  dry — severely  so  toward  the  end  of  the  month.  "No 
noteworthy  growth  was  observed  after  the  1st  of  August.  Soil,  a 
fertile  clay  loam,  rather  damp  than  otherwise. 


Tabic  showing  relative  growth  of  certain  grasses. 
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REMARKS. 


AgroRtis  vulqa-ris  (red-top  grass)  and  Agrostis  alba  (white-top  grass  or 
white  bent)  are  well  known  valuable  meadow  grasses.  Red-top  is  in 
much  repute  as  a  lawn  grass,  but  is  apt  to  become  thin  and  wiry  in  dry 
weather,  unless  on  deep  rich  soils  ;  it  also  presents  a  brown  appearance 
in  cold  weather.    The  white  bent  is  the  English  grass  of  some  eastern 
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States,  valuable  only  for  its  growth  in  wet  lands  where  the  finer  grasses 
will  not  survive. 

Arena  flarescens  (yellow  oat  grass)  forms  a  close  sward,  and  stands 
well  in  a  dry  season  or  on  thin  soils,  and  is  much  sought  by  sheep. 

Anthoxanthum  odoratum  (sweet-scented  vernal  grass)  yields  only  a 
moderate  amount  of  herbage,  grows  up  early  in  spring,  and  imparts  to 
meadow  hay  fields  a  peculiar  and  i)leasant  fragrance  when  in  flower  or 
when  cut  down. 

Arrlienathcrum  avenaeeum  (French  rye  or  ray  grass)  grows  rapidly, 
forming  a  bulky,  coarse  herbage,  mnd  shoots  up  freely  after  being  cut 
down. 

Alopecurus pratensis  (meadow  fox-tail  grass)  is  considered  a  valuable 
pasture  grass,  as  it  has  broad  root  leaves  and  grows  quickly  wThen  eaten 
down.  Its  dwarf-spreading  habit  of  growth  renders  it  of  little  value  for 
hay.     It  is  good  for  permanent  pastures. 

Aira  jlexuosa  (wood  hair  grass)  and  Aira  ccvspitosa  (hassock  grass)  are 
of  no  agricultural  value.  The  last  named  will  form  a  green  herbage  in 
wet  places. 

Bromus  tniioloides  (Schrader's  brome  grass.)  This  Australian  plant 
has  lately  been  brought  into  prominent  notice  on  the  continent  of 
Europe  and  in  Great  Britain,  as  likely  to  supersede  the  Italian  rye 
grass  for  soiling  cattle  and  tor  irrigated  meadows.  Although  it  pro- 
duces a  great  amount  of  foliage,  it  is  neither  so  early  nor  so  tine  as  the 
rye  grass.  The  seeds  are  nearly  as  large  as  oats  and  yield  heavily,  but 
the  ripening  of  the  seeds  entirely  stops  the  growth  until  the  stems  are 
cut.  Frequent  mowing  or  constant  grazing  is  necessary  to  reap  the 
best  results  from  this  species.  When  young  all  kinds  of  stock  eat  it 
freely. 

Bromus  secalinus  is  the  well  known  chess  or  cheat  of  grain  fields. 

Bromus  pratensis  (meadow  brome  grass)  is  a  fast-growing  plant,  and 
apparently  stands  dry  weather  better  than  most  kinds  of  grass. 

Cynosurus  cristatus  (  crested  dog's  tail  grass)  enters  largely  into  the 
imported  mixtures  of  so-called  lawn  grasses.  Its  close-growing,  spread- 
ing habit  renders  it  very  suitable  for  this  purpose.  It  has  been  found 
to  adapt  itself  to  various  conditions  of  soil,  doing  well  on  wet  lands, 
and  standing  up  well  in  dry  weather  on  dry  soils.  In  this  climate  it 
becomes  very  brown  in  winter. 

Daetylis  glomerate  (orchard  grass)  is  deservedly  a  highly  esteemed 
grass  both  for  pasture  and  hay,  which,  although  somewhat  coarse,  is 
very  nutritious.  Its  rapid  growth  makes  it  valuable  for  grazing,  coming 
up  early  in  spring  and  retaining  growth  well  in  dry  weather.  On  rich 
soils  it  is  apt  to  become  tufty,  therefore  not  well  adapted  to  fine  lawns. 

Eleusine  coracana  and  Eleuslne  tocnssa  are  annual  grasses  of  coarse 
herbage,  producing  abundant  crops  of  seed  resembling  millet,  and  are 
said  to  enter  largely  into  the  food  of  the  poorer  classes  of  some  parts  ot 
India.  On  the  Coromandel  coast  it  is  known  as  the  Katchanee  grain, 
and  is  the  Raggee  of  the  Mohammedans.  The  common  crab-grass  of  oui 
waysides,  and  the  pest  of  our  lawns,  is  Elexmn-e  indica. 

Festuca  loliacea,  (darnel-leaved  fescue  grass,)  as  its  name  implies,  is 
similar  in  appearance  to  the  rye  grass,  and  is  well  adapted  to  marshy 
lands  or  those  occasionally  overflowed. 

Festuea  pratensis  (meadow  fescue  grass)  is  a  valuable  pasture  grass  on 
rich  moist  lands.  The  leaves  are  tender  and  succulent,  although  coarse 
in  appearance,  and  it  never  forms  rank  tufts  like  many  of  the  heavy 
foliaged  grasses.    All  kinds  of  live  stock  are  partial  to  it. 

Festuca  duriuscute,  (hard  fescue  grass,)  Festuca  ovina,  (sheep  fts&Wft 
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grass,)  and  Festuca  rubra,  (red  fescue  grass,)  are  dwarf-growing  species 
well  adapted  to  dry  soils,  and  famed  for  sheep  pastures.  Mutton  fed 
on  the  F.  ovina  has  a  traditionary  reputation  for  excellence. 

Holcus  lanatus  and  Holms  mollis  are  soft  woolly  grasses  of  no  agri- 
cultural value.  They  grow  only  in  damp,  shady  woods  or  bogs,  and  are 
not  relished  by  cattle. 

Lolium  Italicum  (Italian  rye  grass)  is  a  biennial  grass  of  rapid  growth 
dv/1  of  good  qualities,  producing  enormous  crops  when  it  receives  plenty 
of  heat  and  moisture.  For  irrigated  meadows  it  is  considered  unequaled. 
Reports  from  England  state  that  when  irrigated  with  town  sewage, 
eighty  tons  of  green  food  have  been  cut  from  one  acre  in  a  single  sea- 
ion.  In  mild  winters  here  it  has  retained  a  tall  herbage  through  the 
winter.  A  rich  moist  soil  is  essential  to  produce  it  in  the  greatest  per- 
fection. If  sown  in  August  or  September  here  and  in  the  South,  it 
would  form  a  good  cutting  crop  in  the  following  year  before  the  hot 
summer  commences. 

Lolium  perenne  (perennial  rye  grass)  is  the  principal  haying  grass  of 
Great  Britain,  to  which  climate  it  is  well  adapted.  On  dry  soils  and 
during  dry  weather  it  grows  feebly  in  this  climate,  but  is  a  valuable 
pasture  grass  in  moist  soils  and  drained  clay  lands. 

Poa  pratensis  (June  grass,  Kentucky  blue  grass)  is  undoubtedly  our 
best  lawn  grass,  and  also  one  of  the  best  for  permanent  pastures.  It 
forms  a  close  thick-set  sward  under  the  lawn  mowing  machine,  stand- 
ing the  summer  droughts  as  well  as  any  other,  and  maintaining  a  re- 
markably fresh,  green  color  during  winter.  When  not  cut  or  grazed, 
on  good  bottom  lands  it  becomes  somewhat  tufty,  but  is  never  coarse. 
It  commences  growth  very  early  in  spring. 

Poa  trivialis  (rough  stalked  meadow  grass)  is  a  valuable  pasture  grass, 
especially  on  damp  meadows.  It  grows  up  early  in  the  spring,  but 
readily  succumbs  to  dry  weather  on  dry  upland  soils. 

Poa  nemoralis  (wood  meadow  grass)  is  a  free  growing  grass,  specially 
adapted  to  shady  places,  such  as  under  trees  on  a  lawn.  A  good  sort 
for  moist  lands. 

Olyceria  ftuitaiis  (floating  meadow  grass)  thrives  well  in  water,  and  is 
consequently  well  suited  for  very  wet  lands  frequently  inundated,  and 
for  banks  of  wet  ditches,  pools,  and  similar  situations.  Ducks  and 
other  water  fowls  seek  out  the  large  seeds  of  this  species  and  feed  upon 
them. 

Phalaris  arundinacea  (reed  canary  grass)  grows  well  on  rich  alluvial 
lands.  The  well-known  ribbon  grass  of  gardens  is  a  striped  variety  of 
this  species.    It  forms  coarse  herbage,  not  much  sought  by  cattle. 

Trifolium  hybridum  (Alsike  clover)  in  general  appearance  and  habit 
of  growth  is  intermediate  between  the  common  red  and  the  white  clover. 
It  is  highly  valuable  for  pasturage,  growing  rapidly  after  being  eaten 
down,  and  furnishing  a  large  amount  of  food  during  the  season.  The 
stems  remain  soft  and  succulent  even  when  old,  never  becoming  so  woody 
and  hard  as  the  red  clover ;  it  also  partakes  of  the  creeping,  spreading 
habit  of  the  white  clover.  It  yields  well  when  cut  for  hay,  being  thick 
and  close,  although  not  so  tall  in  growth  as  the  red  clover. 

Trifolium  pratense  (red  clover)  and  Trifolium  repens  (white  clover) 
are  both  well-known  forage  plants. 

Medicago  sativa  (lucerne,  alfalfa)  is  a  well-known  leguminous  plant, 
cultivated  for  its  forage.  It  succeeds  well  on  deep,  loose,  sandy  soils, 
rooting  deeply  and  consequently  standing  well  in  dry  seasons.  It  is 
valuable  for  soiling  cattle,  and  increases  in  vigor  for  several  years  after 
sowing. 
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Galena  officinalis  (goat's  rue)  is  sometimes  grown  as  a  forage  plant, 
bat  is  of  no  special  value. 

AuthyUis  vulneraria  (kidney  vetch,  sand  clover)  is  of  no  value  as  herb- 
age, although  it  has  been  recommended  for  this  purpose. 

Lespedeza  striata  (Japan  bash  clover)  is  a  leguminous  plant  that  has 
lately  attracted  some  attention  in  the  southern  Statnsas  a  forage  plant. 
It  is  poorly  adapted  to  any  such  use,  and  not  by  any  means  worthy  of 
recognition  by  the  cultivator.  It  is  a  low,  hard-wooded  annual,  spread- 
ing ireely  on  sandy  and  poor  soils,  with  very  small  and  scanty  foliage. 

ARBORETUM. 

A  commencement  in  planting  the  arboretum  was  made  early  in  the 
spring,  and  the  work  was  prosecuted  as  far  as  means  allowed.  The 
plan  of  combining  a  strictly  botanical  arrangement  with  landscape  gar- 
dening effect  has  been  closely  followed,  but  several  years  must  elapse 
before  the  merely  ornamental  effect  will  be  fully  developed. 

The  construction  of  the  walks  and  roads  has  been  suspended,  as  also 
the  completion  of  the  planting,  until  funds  are  appropriated  for  these 
purposes. 

In  connection  with  this  work,  the  collection  of  plants  useful  in  the 
arts  is  prominent.  These  are,  for  the  present,  classed  in  sections  as  fol- 
lows :  dye,  gum,  sugar,  fiber,  oil,  and  medicinal  plants.  A  more  detailed 
classification  will  be  adopted  as  the  collections  advance  in  numbers. 

William  sauitoees, 

Superintendent 
Hon.  Horace  Capron,  Commissioner. 


REPORT  OF  THE  BOTANIST. 

Sir:  In  entering  upon  the  duties  of  botanist  to  the  Department  of 
Agriculture  in  March,  I860,  my  first  care  was  directed  to  the  arrange- 
ment of  the  large  and  valuable  collection  of  dried  plants  received  from 
the  Smithsonian  Institution. 

This  herbarium,  comprising  all  the  collections  that  had  accumulated 
from  the  different  government  surveys,  as  well  as  contributions  from  a 
great  variety  of  sources,  both  at  home  and  abroad,  had  previously  passed 
through  the  hands  of  the  eminent  American  botanists,  Professors  Torrey 
and  Gray,  by  whom  they  had  been  labeled  and  referred  to  their  proper 
genera  and  species,  which  very  materially  diminished  the  labor  of  subse- 
quent rearrangement.  The  gratuitous  labor  bestowed  on  this  collection 
by  Professor  Torrey,  not  simply  in  naming,  but  in  preparing  the  plants 
for  permanent  preservation,  can  be  properly  appreciated  only  by  those 
who  have  had  experience  in  this  kind  of  labor;  and  his  continued  and 
unwearied  interest  in  the  same  will  justly  entitle  him  to  the  gratitude  of 
all  who  may  hereafter  succeed  to  the  guardianship  of  this  national 
herbarium. 

GENERAL  CHARACTER  OF  THE  COLLECTION. 

Owing  to  the  peculiar  circumstances  under  which  this  collection  has 
been  made,  it  being  the  accumulated  results  of  the  various  government 
surveys,  as  well  as  irregular  contributions  from  a  great  variety  of  miscel- 
laneous sources,  it  lacks  completeness,  and  is  deficient  inmou^  otWife 
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more  common  plants  of  accessible  districts,  though  exceedingly  rich  in 
rare  specimens,  and  representing  localities  and  regions  difficult  of  access. 
These  deliciencies,  however,  can  be  readily  supplied  as  they  are  devel 
oped  in  carrying  out  the  systematic  arrangement  adopted,  and  the  accu- 
mulated duplicates  will  afford  the  means  of  procuring  desiderata  through 
exchanges. 

The  general  collection  is  now  estimated  to  contain  fifteen  thousand 
species  of  plants,  and  not  less  than  twenty  thousand  specimens.  At 
the  ordinary  rate  of  increase,  additions  may  be  expected  of  from  two 
thousand  to  three  thousand  species  annually,  with  a  still  larger  number 
of  duplicates;  and,  by  judicious  management,  the  collection  will  eventu- 
ally attain  its  proper  rank  as  a  national  herbarium. 

ADDITIONS  DURING  THE  YEAR. 

During  the  past  season  the  principal  additions  to  the  botanical  collec- 
tions have  been  derived  from  the  following  sources,  viz: 

From  the  Smithsonian  Institution,  a  large  number  of  wood  sections, 
mostly  South  American  and  Mexican,  with  vernacular  names;  similar 
specimens  from  the  west  coast  of  North  America  and  the  Pacific  islands, 
derived  mainly  from  Wilkes's  exploring  expedition ;  and  numerous  smaller 
collections  from  Europe  and  North  America,  partly  named  or  numbered, 
referring  to  published  lists  accompanying  the  specimens;  also  fasciculi 
of  systematic  collections  of  dried  lichens,  fungi,  and  mosses,  together  with 
numerous  specimens  of  fruits,  fibers,  and  economical  vegetable  products. 

From  H.  W.  Ravenel,  of  Aiken,  South  Carolina,  a  complete  set  of  the 
fungi  collected  by  him  in  Texas,  in  the  spring  of  18G9,  while  engaged 
with  the  special  commission  from  the  Department  of  Agriculture  in  the 
examination  of  the  Texas  cattle  disease.  The  collection  includes  native 
grasses  and  other  flowering  plants,  amounting  in  all  to  about  six  hun- 
dred species.  The  Department  has  also  purchased  from  Mr.  Ravenel  five 
volumes  of  systematic  collections  of  southern  fungi,  properly  named  and 
mounted,  together  with  a  set  of  four  hundred  and  twenty  species  of 
South  Carolina  plants  mainly  from  the  vicinity  of  Aiken,  South  Carolina. 

From  William  M.  Canby,  of  Wilmington,  Delaware,  by  donation,  a 
choice  collection  of  dried  plants,  comprising  two  hundred  and  twenty- 
five  species,  gathered  by  this  gentleman  in  Florida,  Georgia,  and  North 
Carolina,  in  the  spring  of  18G9. 

From  Professor  John  Torrey,  of  New  York,  a  large  number  of  valua- 
ble duplicates,  selected  from  the  Torrey  herbarium,  of  Columbia  College, 
prepared  and  put  in  form  to  be  directly  incorporated  into  the  general 
collection. 

From  Dr.  Arthur  Schott,  of  Georgetown,  D.  C,  a  full  collection  of 
Yucatan  plants,  collected  by  him  during  his  connection  with  the  scien- 
tific survey  of  that  region,  under  Governor  Salazar,  during  the  years 
1864,  180^,  and  18GG. 

From  Dr.  F.  V.  Ilayden,  the  botanical  collections  made  by  Cyrus 
Thomas,  in  connection  with  the  geological  survey  of  Colorado  and  New 
Mexico,  in  1S09,  including  about  three  hundred  and  seventy-five  species 
and  numerous  duplicates. 

From  Elihu  llall,  of  Menard  County,  Illinois,  several  parcels  of  west- 
ern plants,  including  some  of  the  rarer  grasses  of  the  western  plains 
and  Rocky  Mountain  slopes. 

From  Dr.  George  Vasey,  of  Richview,  Illinois,  a  small  set  of  the  plants 
collected  by  him,  in  1SGS,  on  the  Colorado  exploring  expedition,  con- 
ducted by  Major  J.  Wr.  Powell. 
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From  Dr.  E.  Foreman  and  H.  Bramrnel,  sets  of  plants  collected  in 
the  vicinity  of  Washington,  D.  C,  in  18C9. 

From  Professor  H.  N.  Bolander  and  E.  E.  C.  Stearns,  of  San  Francisco, 
California,  a  large  and  valuable  assortment  of  pine  cones  from  the  moun- 
tain districts  of  California. 

THE  COLLECTIONS  OF  DR.  EDWARD  PALMER. 

The  largest  and  most  important  addition  to  the  botanical  collection 
has  been  derived  from  the  explorations  of  Dr.  Edward  Palmer,  who  was 
employed  by  the  Agricultural  Department,  in  connection  with  the  Smith- 
sonian Institution  and  Army  Medical  Museum,  to  make  a  collecting  tour 
through  western  New  Mexico  and  central  Arizona.  Dr.  Palmer  left 
Washington,  March  14, 1869,  and  arrived  at  Fort  Wingatc,  New  Mexico, 
May  5,  at  which  point  he  commenced  his  collections.  Passing  westward 
through  the  Moqui  Pueblo  towns,  and  thence  along  the  southern  slopes 
of  the  San  Francisco  Mountains,  he  reached  the  highest  point  of  the 
latter  in  July.  After  securing  the  summer  plants  of  this  high  mountain 
district,  he  proceeded,  by  way  of  Prescott,  through  the  desert  districts 
of  western  Arizona,  and  along  the  course  of  the  Colorado  Kiver  to  its 
mouth ;  returning  late  in  the  season  through  southern  Arizona,  by  the 
Gila  Eiver,  to  Tucson ;  thence  by  way  ot  Altar  and  Ilermosilla  to  Guay- 
inas,  in  Sonora ;  and  from  the  latter  place  proceeded  by  sea  to  San  Fran- 
cisco, reaching  that  city  in  January,  1870. 

The  results  of  Dr.  Palmer's  labors,  a  part  only  of  which  have  yet  come 
to  hand,  include  many  living  plants  and  seeds  which  are  now  growing 
in  the  propagating  houses  of  the  Department. 

The  dried  plants  thus  far  received  number  about  four  hundred  species, 
of  which  twelve  or  more  are  new  to  science,  and  will  be  described  by 
Professors  Gray  and  Torrey. 

The  numerous  duplicates  received  have  been  distributed  to  prominent 
botanists  in  this  country  and  in  Europe,  and  will  secure  valuable  re- 
turns to  the  Department  in  the  way  of  scientific  exchanges.  The  policy 
of  continuing  such  collections  under  the  direction  of  the  Agricultural 
Department  is  manifest,  and  it  is  desirable  that  specific  appropriations 
for  this  object  should  be  regularly  made. 

EXPLORATIONS  BY  THE  BOTANIST. 

A  favorable  opportunity  offering  for  making  a  personal  examination 
of  the  region  adjoining  the  western  extension  of  the  Kansas  Pacific 
railway,  reaching  to  the  base  of  the  Eocky  Mountains  and  the  Upper 
Arkansas  Valley,  I  spent  nearly  two  months  in  that  region,  occupying 
the  greater  part  of  September  and  October,  1861).  An  instructive  exhi- 
bition of  the  influence  of  climate  in  modifying  agricultural  production  is 
brought  to  view  in  passing  from  the  luxuriant  fields  of  eastern  and 
central  Kansas  to  the  more  elevated  and  arid  plains  to  the  westward. 
Though  the  soil  continues  to  exhibit  all  the  evidences  of  agricultural 


ife> 


capacity,  in  a  deep  rich  loam,  charged  with  all  the  mineral  elements  ot 
fertility,  the  absence  of  sufficient  moisture  in  the  atmosphere  restricts 
the  growth  to  varieties  of  low  tufted  grasses  and  peculiar  plants 
adapted  to  arid  climates.  Along  the  course  of  the  wide,  open  valleys 
and  intermittent  water-courses,  variable  groves  of  cottouwood  and 
willow  are  met  with,  which  constitute  the  only  native  sources  of  limber 
growth  for  this  section  remote  from  the  pine  region  directly  adjoining 
the  base  of  the  llocky  Mountains.    These  characteristics  are  so  y^u^S 
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marked  in  the  vegetation  as  to  offer  at  once  a  satisfactory  answer  to  the 
question  as  to  the  natural  capacities  of  this  district  for  cultivation  or 
settlement.  Variable  seasons  may  allow  the  occasional  successful  pro- 
duction of  quick  maturing  grains  on  the  grassy  uplands,  and  favorable 
locations,  supplied  with  constant  water  from  running  streams  or  fed 
Irom  artesian  wells,  may  yield  regular  crops  on  limited  areas;  yet  \t 
remains  a  question  to  be  solved  by  actual  experiment  whether  bet- 
ter varieties  can  bo  introduced  to  take  the  place  of  the  nutritious 
buffalo  and  grama  grasses  for  grazing  purposes,  or  whether  on  the  low- 
lands any  introduced  timber  growth  can  better  withstand  the  vicissi- 
tudes of  climate  than  the  persistent  western  cottonwood.  The  native 
western  grasses  are  by  this  time  well  known,  both  as  regards  their 
botanical  characters  and  their  nutritious  grazing  properties ;  and,  with, 
the  disappearance  of  the  untamed  buffalo,  their  economical  ineat~pro- 
ducing  qualities  for  domestic  herds  will  soon  be  fully  established. 

The  practical  question  of  tree  growth  assumes  a  much  greater  im- 
portance in  approaching  the  base  of  the  Eocky  Mountains,  where  ele- 
vation comes  in  to  supply  different  conditions  more  favorable  to  arbor- 
escent vegetation.  Thus  the  intense  evaporation  that  robs  the  plains 
below  of  the  greater  portion  of  their  superficial  moisture,  drying  up  or 
diminishing  the  numerous  water-courses  and  wide,  shallow  river  beds, 
charges  the  upper  atmosphere  with  moisture,  which  is  again  deposited 
in  the  form  of  dew  or  rain  on  surfaces  sufficiently  elevated  to  become 
condensers.  This  capacity  for  condensation  is  met  at  an  elevation  of 
nearly  seven  thousand  feet  above  the  sea  level,  and  at  this  point  trees 
for  the  first  time  make  their  appearance  on  the  uplands.  An  elevated 
scope  of  country  not  directly  or  geologically  connected  with  the  Eocky 
Mountain  range  is  met  with  to  the  seuth  and  southeast  of  Denver,  com- 
prising a  high  and  irregular  divide  between  the  waters  of  the  Platte 
and  the  Arkansas  Kiver  after  their  exit  from  the  mountains.  Here 
thrifty  pine  forests  give  a  picturesque  character  to  the  moderately  rug- 
ged landscape,  while  the  accompanying  undergrowth  also  indicates 
a  moister  soil,  which  has  been  found  suited  to  ordinary  field  culture 
without  the  necessity  of  resorting  to  artificial  irrigation. 

The  practical  questions  connected  with  this  more  favorable  condition 
of  agricultural  production  regard,  first,  the  extension  of  this  tree  growth 
by  protecting  the  growing  timber  from  injury  by  roving  cattle,  and, 
still  more,  the  wholesale  destruction  of  the  large  forests  by  the  wood- 
man's ax  and  that  which  follows  closely  in  its  train,  the  sweeping  ravages 
of  fire. 

The  protection  of  our  native  forests}  now  constitutes  one  of  the  ur- 
gent problems  in  reference  to  the  future  of  the  mountain  districts  of 
the  far  West.  The  advent  of  railroads,  the  progress  of  mining  opera- 
tions, as  well  as  the  general  advance  of  settlement,  call  for  large  amounts 
of  fuel,  which  will  be  taken  from  the  most  available  sources  without  re- 
gard to  the  future;  hence  there  is  great  danger  that  the  entire  country 
will  be  stripped  of  its  protecting  belts  of  timber,  leaving  the  exposed 
soil  a  prey  to  those  floods  and  droughts  which  in  European  countries 
have  invariably  followed  the  entire  destruction  of  forests. 

Therefore,  not  only  proper  means  of  protection  should  be  devised  and 
enforced  by  government  authority,  but  encouragement  also  should  be 
given  to  extend  the  growth  of  forests,  by  the  introduction  of  new  varie- 
ties adapted  to  the  peculiar  conditions  of  soil  and  climate. 

To  one  acquainted  with  our  eastern  forests,  the  scarcity  or  entire  ab- 
sence of  many  of  the  ordinary  forms  of  deciduous  tree  growth  in  the 
Rocky  Mountain  timber  districts  is  noticeable.    Thus,  we  nowhere  meet 
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with  the  familiar  species  elsewhere  exhibited  in  the  elm,  walnut, 
beech,  &c,  while  other  still  larger  genera,  including  the  oak,  maple,  and 
birch,  are  represented  only  by  single  dwarf  species.  The  pines  and  firs, 
including  eight  different  species,  comprise  the  entire  mass  of  the  moun- 
tain forests,  interspersed  here  and  there  by  patches  of  aspen  poplar.  In 
this  condition  of  things  it  is  impossible  to  resist  the  conclusion  that 
either  the  climate  or  soil,  or  both,  are  unfavorable  to  the  growth  of  decid- 
uous-leafed trees ;  and,  hence,  that  the  ordinary  condition  of  forest  rota- 
tion, in  which  evergreens  alternate  with  the  deciduous  tree  growth,  can 
not  be  expected.  It  is  this  latter  fact  which  gives  special  lbrce  to  the 
argument  which  insists  on  the  protection  of  the  native  forests  and  their 
extension  over  suitable  districts.  It  is  to  be  hoped  that  judicious  experi- 
ment and  observation  on  these  points  may  be  soon  put  in  operation  to 
determine  the  best  course  for  the  promotion  of  this  important  branch  of 
tree  culture  in  the  far  West. 

The  recent  unexpected  development  of  agricultural  production  in  the 
interior  western  region  of  the  continent  has  a  direct  bearing  on  its  future 
history,  and  will  necessarily  involve  important  commercial  and  political 
changes.  Although  a  large  development  of  meat  products  would  natu- 
rally be  looked  for  from  the  western  plains,  whose  desert  features  have 
long  since  disappeared  in  the  light  of  actual  exploration,  it  would  hardly 
be  thought  probable  that  western-grown  wheat  would  find  its  way  to  a 
market  in  the  Mississippi  Valley  and  the  eastern  agricultural  districts. 
Yet  such  a  movement  is  now  being  plainly  foreshadowed,  and  the  time 
is  not  far  distant  when  wheat  fields  ripened  in  the  upper  valleys,  within 
sight  of  Eocky  Mountain  summer  snows,  will  compete  with  less  produc- 
tive crops  grown  in  Minnesota,  Iowa,  and  Wisconsin.  It  has  only  lately 
been  discovered  that  greasewood  flats  and  verdureless,  baked  clay  bot- 
tom lands,  when  subjected  to  a  judicious  process  of  irrigation,  wiil  pro- 
duce crops  of  forty,  fifty,  and  sixty  bushels  of  choice  wheat  to  the  acre, 
while  the  harvests  are  entirely  secure  from  danger  by  fall  rains,  and  the 
struggle  with  introduced  foreign  weeds  and  insects  is  as  yet  unknown. 

One  of  the  advantages  of  a  dry  climate  is  that  the  soluble  mineral  fer- 
tilizers of  the  soil  are  not  washed  out  by  constant  rains,  and  thus 
transferred  by  running  streams,  to  be  deposited  in  river  deltas  for  the 
benefit  of  distant  geological  eras,  but  are  retained,  subject  to  local  de- 
mands, under  an  experienced  system  of  irrigation.  How  far  these  tacts 
may  tend  to  modify  the  direction  and  scope  of  agricultural  industry  on 
this  continent  would  hardly  come  within  the  range  of  a  botanical  report. 

BENEFITS  TO  BE  DERIVED  FROM  A  NATIONAL  HERBARIUM. 

I  may  here  call  attention  to  the  value  and  importance  of  a  complete 
collection  of  our  native  plants,  in  an  accessible  form  and  scientific 
arrangement,  as  now  designed  in  the  herbarium  of  this  Department,  in 
connection  with  living  specimens  in  the  propagating  gardens,  green- 
bouses,  and  arboretum. 

The  great  mass  of  facte  connected  with  the  various  and  multiplied 
forms  of  vegetation  can  be  brought  together  for  satisfactory  compari- 
son and  study  only  in  the  compact  form  of  dried  specimens  scientific- 
ally arranged.  Imperfect  as  this  may  be  in  many  respects,  reprcscnt- 
lnbthe  living  freshness  of  growing  vegetation  by  the  dried  mummies 
°f  the  herbarium,  it  is  the  only  practical  way  of  bringing  side  by  side 
the  widely  scattered  denizens  of  the  field  and  forest,  and  of  ascertaining 
the  essential  characters  on  wiiich  any  suitable  classification  can  be  based. 

The  class  of  plants  in  which  agriculture  is  especially  concerned,  wamcVj , 
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the  grasses  and  the  grain  producers,  can  be  readily  preserved  in  dried 
specimens  so  as  to  exhibit  in  a  fair  degree,  not  only  the  botanical  char- 
acters on  which  classification  is  based,  but  also  to  give  a  correct  view  of 
tiieir  natural  aspect. 

Another  view  of  the  case  is  presented  in  the  well-established  fact  that 
the  natural  vegetation  of  any  country  affords  the  clearest  view  of  its 
agricultural  capacity,  as  well  as  its  climatic  features.  That  which  the 
geologist  dimly  deciphers,  in  the  fragments  of  leaves  impressed  on  rocky 
tablets,  of  the  climate  and  vegetation  of  past  ages,  is  more  plainly  mani- 
fested to  us  in  the  preserved  specimens  of  the  herbarium.  Thus,  from 
a  complete  set  of  the  plants  of  any  particular  district,  we  can  at  once 
decide,  with  the  least  expense  of  time  and  costly  experiments,  to  what 
class  of  agricultural  products  it  is  best  adapted ;  where  native  grains, 
grasses,  fibers,  fruits,  and  timber  can  be  most  successfully  supplanted 
by  corresponding  cultivated  articles;  and  in  thus  directing  agricultural 
toil  to  its  surest  reward,  science  takes  its  proper  rank  as  the  handmaid 
to  labor. 

ACKNOWLEDGMENTS. 

In  conclusion,  I  have  to  acknowledge  my  indebtedness  to  the  following 
gentlemen  for  information  and  assistance  in  determining  new  or  doubt- 
ful plants:  to  Professor  John  Torrey,  of  New  York,  in  addition  to  his 
gratuitous  labors  previously  mentioned,  I  am  under  special  obligation  for 
judicious  advice  in  the  arrangement  and  preservation  of  the  general  collec- 
tion, as  well  as  the  determination  of  species  in  those  families  which  he  has 
particularly  studied ;  to  Professor  Asa  Gray,  of  Cambridge,  Mass.,  for 
the  identification  of  known  species  and  descriptions  of  such  as  are  new, 
and  for  advice  knd  assistance  in  procuring  works  of  reference  and 
means  of  research ;  to  Dr.  George  Engelmann,  of  St.  Louis,  Missouri, 
for  determinations  in  the  difficult  family  of  plants  which  he  has  so 
thoroughly  examined  and  largely  illustrated;  to  Professor  George 
Thurber,  of  New  York  City,  for  naming  several  sets  of  grasses  from 
various  western  collections ;  to  William  S.  Sullivant,  of  Ohio,  for  the 
determination  of  mosses ;  to  Professor  D.  C.  Eaton,  of  Yale  College, 
New  Haven,  for  the  arrangement  of  ferns  and  the  determination  of 
doubtful  species ;  and  to  Colonel  S.  T.  Olney,  of  Providence,  Rhode 
Island,  for  naming  and  arranging  the  Varices  in  the  general  collection. 

It  is  only  by  the  continued  cordial  co-operation  of  these  living  expo- 
nents of  botanical  science  that  the  duties  properly  devolving  on  the 
botanist  to  the  Agricultural  Department  can  be  in  any  measure  satis- 
factorily fulfilled. 

C.  C.  PARRY,  Botanist 

Hon.  Horace  Capron,  Commissioner. 
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REPORT  ON  AGRICULTURAL  METEOROLOGY* 

Sir  :  In  response  to  your*  requirement  I  present  the  following  as  the 
result  of  my  investigations  concerning  the  "influence  of  climatologic 
agents,  atmospheric  and  terrestrial,  upon  agriculture." 

FUNDAMENTAL,  BASES. 

There  exists  still  a  profound  and  lamentable  disagreement,  in  most  of 
our  speculations,  between  the  abstract  sciences  and  the  concrete  sciences, 
or  between  theory  and  practice.  A  conception  theoretically  just  is  often 
in  practice  faulty.  In  this  uncertainty  the  practicalists  recoil  from  the 
assertions  of  theorists,  and  empiricism  is  indefinitely  prolonged.  Another 
vexatious  circumstance  which  deters  practicalists  from  serious  studies, 

*  results  from  the  fatal  inaptitude  of  many  theorists  in  the  application  of 
their  discoveries.  When  they  are  forced  to  establish  some  relation  be- 
tween two  or  more  sciences,  the  practical  aim  is  entirely  overlooked  in 
a  multitude  of  foreign  considerations. 

To  throw  a  ray  of  light  into  this  chaos,  we  must  methodically  system- 
atize the  phenomena  corresponding  to  each  science,  and  submit  them  to 
experimental  proof.  Then  truth  appears  in  all  its  clearness,  and  the 
most  complex  facts  become  the  results  of  the  simplest  laws.  It  is  then 
that  the  practicalist  bows  to  the  theorist,  and  science  advances  with  a 

•  steady  step. 

I  have  adopted  in  this  report  the  profound  classification  of  sciences 
formulated  in  1822  by  Auguste  Comte.  t  According  to  this  philosopher, 
all  knowledge  is  embraced  in  two  orders  of  sciences.  These  are,  the 
abstract  sciences,  whose  object  is  the  discovery  of  the  general  laws  which 
regulate  the  divers  classes  of  phenomena,  and  the  concrete,  or  practical 
sciences,  which  consist  of  the  application  of  these  laws  to  living  beings 
and  inanimate  bodies. 

The  abstract  sciences  arc  but  six  in  number :  Mathematics,  astronomy, 
physics,  chemistry,  biology,  and  sociology,  (the  empirical  politics  of  the 
day.)  All  other  sciences  are  purely  concrete,  or  practical.  Such  is  the 
historical  order  in  which  these  six  sciences  have  successively  appeared  ; 
such  is  also  the  dogmatic  order  in  which  only  they  could  be  classified, 


*  The  practical  relations  of  meteorology  to  agriculture  are  not  understood  by  farm- 
ers, and  evidently  only  partially  known,  in  the  infancy  of  science,  by  tbe  most  ad- 
vanced of  its  professors.  The  Commissioner  of  Agriculture,  feeling  the  importance  of 
the  subject,  commissioned  Professor  Audio  Poey,  late  director  of  the  observatory  at 
Havana,  to  report  upon  it ;  and  Professor  Henry,  Secretary  of  the  .Smithsonian  Insti- 
tution, who  has  written  much  in  this  direction,  thus  indorses  its  practical  value,  while 
dissenting,  as  a  member  of  a  ditlerent  school  of  science,  from  the  definition  of  meteor- 
ology given  by  Professor  Poey. — [Ed.  Rep.] 

"  Smithsonian  Institution,  April  22,  1870. 
"  Dear  Sin  :  I  have  examined  tho  accompanying  report  by  Professor  Poey  on  meteor- 
ology as  applied  to  agriculture,  and  although  I  do  not  subscribe  to  his  definition  of  the 
science,  nor  to  soiao  of  tho  extreme  views  he  presents,  yet  I  consider  the  report  an 
elaborate  exposition  of  the  latest  facts  and  speculations  on  the  subject,  which  1  think 
vill  be  regarded  both  as  instructive  and  suggestive  by  the  agricultural  community. 
"  I  have  the  honor  to  remain,  very  truly,  your  obedient  servant. 

"JOSEPH  HENRY. 
"  Hon.  Hokace  Catron, 

''  Commisfiioiicr  of  Agriculture." 

tCours  do  Philosophic  Positive.  Paris,  1630-1842,  G  vols.  Svo.  New  edition  published 
in  1864,  with  a  preface  by  Littre*. 
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and  such  even  is  the  synthetic  order  of  increasing  complication  of 
phenomena  which  each  of  these  abstract  sciences  includes. 

Each  science  becomes  positive  when  all  its  phenomena  are  referable 
to  fixed  laws.  Before  this  they  arc  governed  more  or  less  by  metaphy- 
sical principles,  or  by  absurd  prejudices.  They  are  slower  in  reaching 
this  positive  state  as  the  complexity  of  their  phenomena  increases,  and 
their  emancipation  from  metaphysics  is  the  more  rapid  according  to  their 
simplicity.  The  simplest  sciences  are  those  comprising  the  most  ele- 
mentary phenomena,  and  whose  laws  are  the  most  general,  as  m  astron- 
omy, which  is  entirely  founded  on  the  great  law  of  universal  attraction. 

According  as  a  science  is  intimately  dependent  upon  a  greater  num- 
ber of  other  sciences,  and  according,  also,  as  the  complexity  of  its  phe- 
nomena increases,  it  requires  an  equal  knowledge  of  the  whole  for  the 
resolution  of  the  least  problem. 

This  i^  precisely  the  case  with  agriculture,  which  in  part  depends 
upon  vegetable  physiology,  and  this  last  upon  vegetable  anatomy;  on 
the  other  side  upon  atmospheric  and  terrestrial  meteorology,  and  this 
upon  physics;  then  upon  organic  chemistry,  and  this  upon  inorganic 
chemistry.  Such  arc  the  three  double  collateral  sciences  which  directly 
influence  the  cultivation  of  plants.  But  simultaneously  we  must  con- 
sider astronomy,  botany,  and  geology,  which  advance  parallel  with 
vegetable  physiology,  meteorology,  and  organic  chemistry.  Wo  can 
thus  extend  our  sphere  of  comparative  influences  until  it  embraces  the 
entire  field  of  human  knowledge.  We  now  comprehend  why  agriculture 
as  a  science  is  so  backward.  The  principal  causes  are  its  coinplexit}r 
and  its  tendency  to  routine.  Let  us,  therefore,  adopt  a  rational  method 
in  the  art  of  American  cultfvation,  and  submit  our  hypotheses  to  rigorous 
experiment.  Uniting  thus  precision  with  utility  we  make  agriculture 
scientific,  and  at  the  return  of  each  year  we  inay  have  rich  harvests. 

Henceforth  it  is  useless  to  fruitlessly  exclaim  against  the  impotence 
of  science,  if  wo  do  not  procure  it  the  means  of  acting  wisely.  Govern- 
ments can  never  convert  the  funds  of  the  state  with  more  utility  than 
in  the  increase  of  its  agricultural  products — the  primary  source^  of 
national  wealth. 

I  proceed,  according  to  these  fundamental  bases,  to  the  task  of  fixing 
the  serious  attention  of  agriculturists  and  horticulturists  upon  the 
principles  and  experiments  which  have  enriched  science  within  the  last 
few  years.  I  begin,  so  as  to  be  understood,  with  the  definitions  which 
will  be  used  in  this  report,  of  agriculture,  meteorology,  climate)  life,  and 
the  medium. 

Agriculture. — No  definition  yet  proposed  takes  into  account  at  once 
the  three  fundamental  points  constituting  this  science,  namely,  the 
organization  of  the  plant,  the  influence  of  the  atmospherico-terrestriai 
medium,  and  the  agricultural  product.  Agriculture  is  a  concrete 
science,  that  is  to  say,  practical,  because  it  draws  in  advance  the  scien- 
tific principles  directly  related  to  it  from  all  the  abstract  or  speculative 
sciences.  As  horticulture  is  the  art  of  cultivating  gardens  and  in-fields, 
so  agriculture  is,  in  the  last  analysis,  the  art  of  cultivation  on  a  largo 
scale — grande  culture.  The  old  definitions  which  have,  besides,  made 
agriculture  consist  of  the  cultivation  of  the  soil,  are  still  more  erroneous, 
as  it  is,  on  the  contrary,  the  plant  which  is  cultivated  under  the  condi- 
tions of  tillage  and  atmospheric  exposure  most  suitable  to  its  production. 
I  have,  therefore,  defined  agriculture:  "The  concrete  science  which 
studies  the  vegetable  organism  under  the  influence  of  internal  and  ex- 
ternal modifiers,  and  in  its  relations  to  the  art  of  natural  production." 
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Meteorology. — I  have  defined  meteorology:  "The  concrete  science 
which  treats  of  the  laws  of  atmospheric  variations,  in  their  relations  to 
organized  beings,  as  men,  animals,  and  vegetables."  From  this  point 
of  view  the  name  of  atmospherology  would  bo  much  more  appropriate,  as 
all  the  phenomena  of  the  atmosphere  are  only  variations  of  the  physical 
and  chemical  properties  of  the  dynamic  forces  which  act  through  the 
air.  None  of  these  phenomena  can  be  considered  independently  of  each 
other,  because  they  are  always  produced  by  some  antecedent  variation. 

Climates. — I  also  propose  the  following  definition:  "Climates  consti- 
tute the  local  and  differential  relations  of  the  laws  of  atmospheric  vari- 
ations, in  their  actions  upon  organized  beings,  and  in  their  reactions  upon 
the  inorganic  medium."  By  this  conception  of  climates  wo  now  per- 
ceive how  the  true  relations  existing  between  vegetables  and  the  atmos- 
pheric agents  have  been  hitherto  based  upon  ideas  wholly  false.  Hence 
the  innumerable  errors  committed  in  the  appreciation  of  climates,  in 
accordance  with  the  limits  of  temperature  proper  for  foliation,  flower- 
ing, and  fructification,  as  well  as  the  uiermoinetrical  degrees  necessary 
for  each  physiological  act  of  the  plant.  This  error  comes  from  having 
considered  each  individual  plant  as  a  kind  of  fixed  thermometer,  in  place 
oT  looking  at  it  as  a  true  integrating  machine,  performing  complex  and 
continuous  work. 

Life. — According  to  the  profound  conception  of  Augustc  Comte,  life 
(animal  and  vegetable)  results* "  from  a  double  molecular  motion,  gene- 
ral and  continuous,  of  composition  and  of  decomposition,  in  relation 
to  the  organism  and  the  inorganic  medium." 

The  medium. — The  notion  of  life  supposes  not  only  that  of  a  being 
organized  in  such  manner  as  to  permit  the  phenomena  constituting  the 
vital  state,  but  supposes  further  the  not  less  indispensable  idea  "  of  the 
ensemble  of  external  agents,  physical  and  chemical,  proper  to  furnish 
to  the  organism  the  principles  necessary  for  its  nutrition  and  the  mani- 
festation of  the  properties  of  its  anatomical  elements."  This  ensemble 
of  conditions  we  name  the  medium. 

The  idea  of  life  and  that  of  the  medium  are  two  conceptions  so  in- 
separable from  each  other  that  no  life  is  possible  in  a  medium  improper 
lor  the  accomplishment  of  organic  phenomena.  There  must  be  a  certain 
harmony  between  these  two  media.  As  this  harmony  diminishes,  the 
phenomenon  passes  from  the  normal  state  to  that  of  sickness  or  pertur- 
bation, a  prolongation  of  which  occasions  death.  Organic  perturbation 
may  occur  in  three  different  modes,  which  it  is  important  to  fully  under- 
stand before  proceeding  to  analyze  the  nature  of  the  perturbation. 

1.  If  the  medium  is  much  more  permanent,  simpler,  and  more  general, 
the  living  being  alone  is  modified. 

L\  If  the  medium  is  much  more  unstable,  more  complex,  and  special, 
it  is  then  more  modifiable  than  the  living  being. 

.*).  If  the  medium  be  as  complex  as  the  living  being  the  modifications 
will  correspond  in  both  terms. 

In  the  capital  question  of  the  reciprocal  influence  of  climatologies 
<i£cnts  upon  living  beings,  and  vice  versa,  the  problem  tobe  first  resolved 
by  way  of  experiment  is  the  following:  "To  learn  and  separate,  in  me- 
teorological observations,  the  sum  of  tbe  actions  of  the  medium,  gravity, 
heat,  light,  electricity,  &c,  favorable  for  organic  existence,  from  the  sum 
of  actions  unfavorable  for  this  existence,  and,  after  this  correction,  to 
calculate  the  effects  of  action  and  reaction  between  the  being  and  the 
medium." 

This  problem  having  been  formulated  by  Alphonso  de  Candolle,  solely 
with  reference  to  the  influence  of  temperature  on  Yegatatoow^aa  «.- 
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tended  hy  me,  in  1S57,*  to  all  the  other  meteorological  influences,  by  in- 
troducing the  most  capital  element  of  the  action  of  media  upon  living 
beings,  and  of  their  reaction  upon  media — a  consideration  overlooked 
by  this  savant. 

The  persistent  harmony  between  vital  forces  and  external  modifiers, 
which  concur  in  the  phenomena  of  life,  beihg  thus  established  in  the 
theory  of  media,  the  last  problem  remaining  to  be  practically  resolved 
is  the  following:  "  A  living  being  and  a  medium  being  given,  to  deter- 
mine their  reciprocal  influence." 

Such  is  the  course  which  I  will  pursue  in  examining  those  metcoro- 
logic  and  elimatologic  elements  that  exert  any  influence  upon  vegeta- 
ble life,  in  its  relation  to  the  agricultural  art. 

THE  CORRELATION  AND  CONSERVATION  OF  FORCES  APPLIED  TO  THE 

VITALITY  OF  SEEDS  AND  GROWTH  OF  PLANTS. 

In  his  president's  address  to  tlffc  British  Association  for  the  Advance- 
ment of  Science,  (Newcastle-upon-Tyne,  1863,)  the  celebrated  engineer, 
Sir  William  Armstrong,  remarked  that  the  new  views  on  the  correlation 
and  conservation  of  forces  constitute  the  most  important  discovery  of  the 
present  century.  According  to  this  great  principle  we  know,  for  instance 
how  much  mechanical  force  is  needed  for  the  production  of  a  given  amount 
of  heat,  and  the  converse.  We  thus  express,  numerically,  the  law  of  the 
invariable  quantitative  relation  between  motion  and  heat.  When  we 
appeal  to  experiment  wo  find  that  raising  the  temperature  of  a  given 
weight  of  water  one  degree  of  the  Centigrade  scale  corresponds  to  the 
elevation  of  an  equal  weight  to  the  height  of  1,3CJ0  feet,  or  772  feet  for 
one  degree  of  Fahrenheit's  scale.  This  number  is  the  mechanical  equiva- 
lent of  heat. 

The  principle  of  the  correlation,  conservation,  and  equivalency  of  heat 
and  motion  has  been  -extended  to  all  the  forces  both  of  organic  and 
inorganic  nature,  and  lately  to  the  intellectual  and  moral  functions. 
We  thus  identify  all  the  forces  acting  in  the  living  body  with  those  act- 
ing in  the  inorganic  universe,  the  former  having  only  a  higher  degree 
of  complexity. 

Hence  the  organic  constitution  (animal  and  vegetable)  may  be  com- 
pared to  an  engine  in  which  heat  is  the  principal  agent.  The  power  of 
the  steam  engine  is  derived  from  the  heat  applied  to  its  boilers,  which 
heat  is  but  the  expression  of  the  chemical  changes  involved  in  combus- 
tion. The  same  with  vegetable  activity,  the  force  of  the  solar  light  being 
used  up  in  the  decomposition  of  the  carbonic  acid  of  the  atmosphere  by 
the  growing  plant,  t  Combustion  in  the  furnace  of  the  steam  engine  is 
sustained  either  by  wood  which  is  the  product  of  vegetation  or  by  coal 
which  represents  the  vegetable  life  of  a  remote  geological  epoch.  In 
either  case,  therefore,  wo  come  directly  or  indirectly  to  solar  radiation.  • 
But  as  Liebig  says,  our  animated  machines  create  no  power,  but  bnly 
return  what  they  have  received  from  the  external  medium. 

This  ground  was  iirst  taken  in  1845  by  Dr.  Mayer  J  in  a  remarkable 
essay  in  which  he  distinctly  set  forth  the  principle  that  the  source  of  all 
changes  in  the  living  organism,  animal  and  vegetable,  lies  in  the  forces 
acting  upon  it  iroin  without,  while  changes  in  its  own  composition 

*  Revuo  ct  Magazin  do  Zoologio,  Paris,  1857,  ^os.  8,  0  ;  1858,  Nos  2-0. 

t  This  was  discovered  by  the  genius  of  Sir  John  Hcrschel  (afterward  by  George 
Stephenson)  be  lore  the  general  doctrine  of  the  correlation  of  forces  had  been  given 
to  the  world  by  Mayer  &  "Grove. 

t  Dio  Organ ische  Bewegung  in  ihrcm  Zusemmenhango  mit  clem  Stoffwechsel.  Heil- 
bronn,  1845.,  8vo.,  pp.  112. 
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wrought  by  these  agencies  were  the  immediate  source  of  the  forces  which 
are  generated  by  it. 

In  1850  Dr.  Wm.  B.  Carpenter*  aimed  to  show  that  the  doctrine  of 
the  "Correlation  of  Pkjsical  Forces"  propounded  by  Grove  was  equally 
applicable  to  those  vital  forces  which  must  be  assumed  as  the  moving 
powers  in  the  production  of  purely  physiological  phenomena;  these 
forces  being  generated  in  living  bodies  by  the  transformation  of  light, 
heat  and  chemical  action  supplied  by  the  world  around,  and  given  back 
to  it  again,  during  or  after  lite,  chiefly  in  motion  and  heat  but  also  to  a 
less  degree  in  light  and  electricity.  He  suggests  the  probability  of 
extraneous  forces  such  as  heat,  light,  and  chemical  affinity  constantly 
acting  upon  the  germ ;  so  that  all  required  is  a  structure  capable  of 
receiving,  directing  and  converting  these  forces  into  those  which  tend  to 
the  assimilation  of  extraneous  matter  aM  the  definite  development  of 
the  particular  structure.  He  shows  how  dependent  the  process  of  germ 
development  is  upon  the  presence  and  agency  of  external  forces,  partic- 
ularly of  heat,  and  how  it  is  regulated  by  the  measure  of  this  force  sup- 
plied to  it. 

The  Vital  Force. — From  the  highest  antiquity  innumerable  theories 
have  been  proposed  explaining  the  vitality  which  precedes  the  develop- 
ment of  the  germ,  the  reproduction  and  organization  of  living  beings, 
animal  and  vegetable.  That  action  has  been  successively  attributed  to 
an  entity j  a  principle,  an  agent,  or  a  force,  acting  on  organic  matter  exte- 
riorly or  interiorly,  or  in  both  cases  at  the  same  time. 

Professor  Joseph  Henry,t  secretary  of  the  Smithsonian  Institution, 
thinks  that  "vitality  is  a  directing  principle  and  not  a  mechanical  power, 
the  expenditure  of  which  does  work.  This  principle,  as  an  engineer,  directs 
the  power  which  is  given  out  when  a  partof  the  oxygenized  molecules 
runs  down  into  inorganic  matter,  namely,  carbonic  acid  and  water,  &c. 
By  the  term  running  doxon  he  means  to  indicate  the  passage  of  molecules 
from  a  state  of  less  chemical  stability  to  one  of  greater,*  which  is  the 
case  in  the  passage  of  organic  matter  into  inorganic  matter.  It  is  well 
known  that  organic  matter  is  in  a  Aery  soluble  condition,  while  carbonic 
acid  and  water,  into  which  it  passes,  possess  a  high  degree  of  stability.  $ 

Dr.  William  B.  Carpenter  believes  that  "what  the  germ  really  sup- 
plies is  not  the  force  but  the  directive  agency;  that  rather  resembling  the 
control  exercised  by  the  superintendent  builder  who  is  charged  with  work- 
ing out  the  design  of  the  architect.  The  vital  force  which  causes  the 
primordial  cell  of  the  germ  first  to  multiply  itself,  and  then  to  develop 
itself,  is  directly  and  immediately  supplied  by  the  heat  which  is  constantly 
operating  upon  it  and  which  is  transformed  into  vital  force  by  its  pas- 
sage through  the  organized  fabric  that  manifests  it.  Thus  heat,  acting 
through  the  germs,  supplies  the  constructive  force  or  power  by  which 
the  vegetable  fabric  is  built  up."  § 

There  is  evidently  in  this  hypothesis  of  Dr.  Carpenter  a  double  error 


*  On  the  Mutual  Relations  of  the  Vital  and  Physical  Forces,  Phil.  Trans.,  1850,  vol. 
cxl.  Part  II,  pp.  727-757. 

t  Proceedings  of  the  American  Philosophical  Society,  June,  1813  to  December,  1847, 
Tol.  iv,  page  1*27-129.  Reports  of  the  Commissioner  of  Patents  for  1857.  Agriculture, 
p.  442-446. 

JThis  definition  wa$  given  mo  in  -writing  by  Professor  Henry  himself. 

$  British  and  Foreign  Mcdico-Chirargical  Review,  1848,  p.  2115.  Phil.  Trans.,  1850, 
vol.  cxl,  Part  ii,  p.  727.  Proceedings  of.  the  Royal  Institution  of  Great  Britain,  1858-02, 
vol.  iii,  11.206, 201).  New  Quarterly  Journal  of  Science,  18:14,  vol.  i  p.  76, 251),  reprinted  in 
Yomnans's  Correlation  and  Conservation  of  Forces,  New  York,  1861),  p.  401-433.  Sco 
also  Bdinb.  New  Phil.  Journ.,  1838,  vol.  xxiv,  p.  327-3.72;  British  aiid  Foreign  Med. 
Review,  1843,  vol.  xy,  p.  134,  and  1851,  vol.  viii  p.  237. 
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of  idea  and  of  facts.  If  the  germ  supplies  not  the  force,  but  the  direc- 
tive agency,  how  can  the  force-heat  supply  to  the  germ  the  constructive 
force  necessary  to  build  up  the  vegetable  fabric,  unless  the  genn  in  itself 
could  partake  of  the  force  of  that  heat?  It  would  be,  in  other  terms,  a 
force  acting  on  another  force,  without  the  latter  being  influenced  by  the 
lirst  force.  It  is,  in  one  word,  an  impossibility.  As  to  the  question  of 
fact,  the  production  of  heat  in  the  germ  is,  from  its  origin,  at  the  same 
time,  a  cause  and  an  effect,  consequently  it  cannot  be  the  primary  cause 
of  its  development. 

The  decomposition,  for  example,  of  the  carbon  from  the  grain  and  its 
reconstruction  in  carbonic  acid  cannot  take  place  without  a  chemical 
action  and  reaction,,  which,  in  both  circumstances,  produces  heat. 
Which  is  the  force  that  precedes  here ;  is  it  the  chemical,  or  the  calorific 
action?  We  could  just  as  well  say  that  the  chemical  action  is  the  con- 
structive force  of  germs,  and  in  that  case  we  should  come  near  the 
u running  down"  of  Professor  Henry,  which  is  nothing  but  a  purely 
chemical  operation. 

That  which  proves  the  non -identity  between  the  vital  force  and  heat, 
electricity  or  magnetism,  is  the  experiments  of  Dutrochet  on  the  cir- 
cular movement  of  the  sap  in  the  cellules  of  the  ckara.  He  found  that 
heat  and  electricity  act  on  the  circulation  of  the  chara  in  the  same 
manner  as  other  forces  called  exciting,  in  diminishing  its  velocity,  caus- 
ing it  to  cease  altogether,  and  establishing  it  anew.  But  the  magnetic 
force,  even  when  it  is  prodigious,  does  not  exert  any  influence.  From 
this,  Dutrochet  concludes  that  no  relation  exists  between  the  vital  force 
which  produces  the  circulation  of  the  chara,  and  that  of  heat,  electricity, 
or  magnetism.* 

Joseph  Le  Conte,  of  South  Carolina,  has  published  ideas  very  similar 
to  those  of  Professor  Henry,  with  which  he  was  acquainted  before  the 
issue  of  that  gentleman's  memoir,  though  he  has  made  no  mention  of  it. 
He  advances  the  idea  that  the  composition  of  the  carbon  of  the  seed  and  its 
combination  with  the  oxygen  of  the  air,  to  form  carbonic  acijl,  sets  free 
a  force  by  which  germination  is  effected,  and  which  suffices  to  organ- 
ize the  rest.  "By  the  formation  of  carbonic  acid,"  says  he,  "the  seed 
loses  weight,  and  decomposition  and  loss  of  weight  is  absolutely  neces- 
sary to  develop  organizing  force — the  loss  of  weight  being  in  faet  the 
exact  measure  of  that  force.  If  an  insoluble  food  be  found  capable  of 
conversion  into  soluble  form  without  loss  of  carbon,  then  germination 
of  the  seed  might  take  place  without  loss  of  weight,  by  the  direct  con- 
version of  the  heat  into  vital  lbrce.77t 

Other  authors,  as  Newport,!  consider  light  as  the  primary  source  of 
all  vital  and  instinctive  power.  Fowler  §  thinks  that  not  only  vitality 
has  correlation  with  all  physical  forces,  but  it  is  the  artist  of  its  own 
coils.  Paget  ||  advances  fhat  every  impregnated  germ  has  in  itself  and 
in  the  properties  with  which  it  is  endowed  the  power  to  develop  itself, 
according  to  a  law,  into  the  perfection  of  an  appropriate  specific  form, 

*  Comptes  Reridus  de  l'Academic  des  Sciences  do  Paris,  1837,  vol.  v,  p.  775-781 ;  Anna- 
tes des  .Sciences  Naturelles,  18:>H,  vol.  ix,  p.  5, 65 ;  Me'inoircs  de  F  Academic-  des  Sciences  do 
Paris,  184'J,  vol.  xviii,  p. 439-504. 

t Proceedings  of  the  American  Association  for  the-  Advancement  of  Science,  lSf>0,  vol. 
xiii,  p.  ld7-JU.J ;  American  Journal  of  Sciences,  1859,  vol.  xxviii,*p.  :*05-319. 

tTlio  Athcmenm,  December  0,  1845;  see  Dr.  Carpenter,  Phil.  Trans.,  1850,  vol.  cxl, 
Part  ii,  p.  757. 

$  Report  of  the  British  Association  for  the  Advancement  of  Science,  1849,  Part  ii,  p. 
77-70. 

|| Medical  Gazette,  London,  1849,  p.  1014;  sec  a  refutation  in  the  British  and  Foreign 
Medical  Chr.  Koview,  1849,  vol.  iv,  p.  411. 
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when  the  germ  is  placed  in  favorable  conditions..  "We  may  specialize 
it,"  says  he,  "as  the  germ-power,  in  consideration  of  its  having  its  appar- 
ent origin  and  in  tensest  action  in  the  germ." 

The  great  doctrine  of  correlation  and  equivalency  of  physical  forces, 
as  applied  to  vital  forces,  is  not  yet  clearly  understood.  We  must  first 
bear  in  mind  that  the  laws  which  preside  over  vital  phenomena,  moral 
or  social,  differ  from  the  laws  of  physical  and  cosmological  phe- 
nomena only  in  a  higher  degree  of  complexity,  always  increasing  from 
nutrition  to  innervation  and  intelligence.  They  are  only  less  and  less 
simple,  less  and  less  general,  and  more  and  more  subordinate  to  the 
action  of  a  suitable  medium.  But  these  three  orders  of  laws,  physical, 
vital,  and  social,  are  by  no  means  identical,  and  there  is  not  even  a  gra- 
dation, nor  an  insensible  transition  from  one  to  the  other,  as  Darwin  has 
supposed  in  his  series  of  animals  and  vegetables. 

The  elementary  properties  of  matter,  according  to  circumstances,  mani- 
» fest  themselves  everywhere  simultaneously,  obeying  the  universal  law  for- 
mulated by  Auguste  Comte,  of  the  equivalence  between  the  action  and  reac- 
tion,* the  manifestation  of  one  exciting  the  manifestation  of  the  other  or 
of  many  others  of  the  same  kind.  This  law  is  already  foreshadowed,  and 
it  is  the  one  which  we  study  to-day  under  the  name  of  the  law  of  the 
conservation,  correlation,  and  equivalency  of  forces,  or  of  tho  mechan- 
ical equivalency  of  heat,  &c.  Hereafter  we  shall  arrive  at  the  knowledge 
of  the  mechanical  equivalents  of  vital,  intellectual,  and  moral  forces;  then 
this  law  of  solidarity,  derived  from  the  simultaneousness  of  action  and 
reaction,  will  lead  us  naturally  to  the  identity  of  all  properties  of  matter — 
in  other  words,  to  the  unity  of  forces.  This  unique  forc^  is  perhaps  uni- 
versal attraction.    It  will  be  the  beautiful  ideal  of  science. 

According  to  this  principle,  I  proceed  to  explain  the  true  source  of 
vitality. 

Prom  the  most  distant  suns  and  nebula*  to  tho  smallest  particle 
before  our  eyes,  matter,  unique  and  identical,  everywhere  reveals  the 
same  physical  properties  of  gravitation,  heat,  light,  &c,  and  the 
same  chemical  properties  of  composition  and  decomposition.  These 
are  properties  immanent  to  matter  created  from  all  eternity. 

Experience  shows  us  to-day  that  from  all  the  bodies  which  form  the 
inorganic  world  there  are  but  four  principal  ones  which  enter  as  integral 
parts  of  the  weft  of  living  beings,  and  these  are  oxygen,  hydrogen,  car- 
bon, and  nitrogen.  But  the  fact  that  living  beings  are  only  formed  of  cos- 
mical  elements  leads  us  to  an  important  view  in  philosophy,  that  vital 
force  is  immanent  to  organized  matter  and  inherent  to  the  elements 
which  enter  its  composition,  oh  the  same  ground  by  which  gravitation, 
heat,  &c,  are  inherent. 

One  objects  in  vain  that  in  the  vitality  of  the  germ  the  physical  or 
chemical  elements  introduced  in  organic  combination  acquire  new  prop- 
erties which  they  did  not  possess  previously,  as  in  tho  case  of  sulphuric 
acid,  which  shows  properties  different  from  those  which  belong  to  oxy- 
gen and  sulphur.  This  objection  would  stand  good  if  the  new  compound, 
sulphuric  acid,  should  manifest  properties  different  from*  the  chemical 
one.  But  it  is  only  a  transformation  of  the  elements  into  another  chem- 
ical element  more  complex.  The  same,  the  elements  susceptible  of  or- 
ganization, show  but  equal  vital  properties  in  the  transformation  into 
other  vital  elements  more  complex  and  less  unstable  to  form  vege- 
table and  animal  organisms.    Consequently,  we  cannot  say,  as  Dr.  Car- 

*  Judging  from  the  law,  Augusto  Comto  may  bo  considered  as  having  made  the  first 
Btep  toward  tho  foundation  of  tho  doctrine  of  the  correlation  and  equivalence  ot 
forces. 
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pcnter  would  do,  that  u  heat  is  transformed  into  vital  force  by  its  passage 
through  the  organized' fabric." 

Muller  has  very  well  shown  that  in  the  germ  the  force  of  evolution 
reaches  its  highest  power ;  the  nearly  microscopic  impregnated  ovale  be- 
comes a  body  considerably  larger;  when  it  leaves  the  bosom  of  its  parent 
the  evolution  is  much  less  rapid ;  it  is  still  less  from  infancy  to  puberty ;  Jit 
the  adult  state  evolution  arrests  itself,  and  only  makes  up  its  own  losses, 
and  dually  it  ceases  to  compensate  these  losses;  organic  degeneration  com- 
mences, until  it  becomes  an  impossibility  to  be,  according  to  the  phi- 
losophic expression  of  Fontenelle.* 

As  observes  Littre,  "This  evolution  can  be  well  represented  by  the 
curve  of  a  projectile,  whose  movement  is  most  rapid  at  the  moment  of 
departure,  decreases  gradually,  and  ends  by  stopping  altogether.  As 
the  force  of  projection  has  space  for  its  domain,  and  the  projectile  is 
aimed  at  a  certain  point,  the  force  of  life  has  time  for  its  domain,  and 
the  germ  is  aimed  at  a  certain  term  of  duration."  t  , 

The  duration  of  life  is  further  subjected  to  the  physical  laws  which 
govern  our  projectile ;  for  it  is  an  axiom  in  physics  that  movement  once 
begun  would  last  forever  if  it  were  not  at  last  destroyed  by  the  resist- 
ance it  encounters.  The  vital  force  or  the  life  also  would  last  indefinitely- 
if  it  were  not  destroyed  by  its  resisting  medium.  Tins  inediuin  is  the 
molecules  which  are  constantly  added  to  and  taken  from  the  orgauism, 
and  which  constitute  nutrition  in  the  double  motion  of  composition  and 
decomposition,  thus  offering  to  us  the  true  definition  of  life.  But  this  me- 
dium being  double,  that  of  the  cosmological  world  affects  principally  our 
physical  organization,  and  the  other  in  the  social  world  influences  prin- 
cipally our  moral  nature.  So  the  cause  of  natural  death  is  the  resistance 
of  the  molecular  medium.  The  source  of  life  is  also  the  source  of  death. 
Of  the  three  fundamental  activities  of  matter,  nutrition,  mobility,  and 
sensibility,  a  great  number  of  living  beings,  such  as  vegetables,  do  not 
possess  the  two  last,  and  still  die  by  natural  death.  The  phenomenon  of 
natural  death  is  then  exclusively  affixed  to  the  phenomenon  of  life  by  the 
movement  of  composition  and  decomposition  which  constitutes  nutrition. 

It  may  still  be  objected  that  if  vitality  consists  in  the  immanence  of 
organic  matter  itself,  why  does  not  life  spring  from  all  the  possible  com- 
binations of  that  matter.  It  is  in  this  capital  question  that  the  immense 
influence  of  the  medium  on  the  development  of  the  germ  is  shown  by  the 
following  solution :  An  isolated  inorganic  molecule  does  not  manifest 
certain  essential  properties;  for  example,  does  not  show  any  electric  or 
magnetic  action  unless  it  is  placed  beside  another  molecule,  under  the 
conditions  of  influence  and  reciprocity  necessary  to  those  effects.  Simi- 
larly, in.  the  state  of  isolation,  another  molecule  will  not  seem  to  own 
any  affinity  of  combination  without  the  required  contact,  immediately 
on  which  the  chemical  action  appears.  It  is  exactly  what  happens  with 
the  isolated  organic  molecule,  which  will  not  develop  its  vital  forces  un- 
less it  be  placed  in  a  convenient  medium  for  this  new  manifestation. 

"The  duality,"  says  Littre,  "brings  in  evidence  properties  immanent 
to  matter,  and  does  not  create  them.7'  In  the  supposition  of  Dr.  Carpen- 
ter, the  germ  would  have  created  a  new  force,  at  least  a  new  property, 
by  the  transformation  of  the  calorific  into  vital  force.  The  principle  of 
the  transformation  of  forces  is  not  well  understood  by  a  great  number 
of  philosophers,  for  there  is  no  transformation  of  forces,  properly  speak- 
ing, but  a  dynamic  equivalence  of  all  the  forces  of  nature. 

#Tho  philosopher  Fontenelle,  dying  at  the  age  of  (JD,  when  asked  what  he  felt,  replied 
"  Une  dilliculte"  d'etre,"  (a  diiliculty  to  be.) 
tKevuo  do  Philosophio  Positive,  Paris,  ISOS,  toI.  ii,  p.  194. 


REPORT   ON    AGRICULTURAL   METEOROLOGY.  105 

The  properties  of  life  are  essentially  chemical,  as  they  consist  in  a  con- 
tinuity of  composition  and  decomposition;  the  same,  at  the  momeut 
when  any  chemical  combination  takes  place,  a  change  happens  analo- 
gous to  life.  The  only  difference  is,  that  in  chemical  action  the  phe- 
nomena are  instantaneous,  and  the  body  becomes  again  completely  inert, 
while  in  every  organism  it  renews  itself  as  long  as  the  movement  of  com- 
position and  decom]>osition  lasts.  All  organized  bodies  placed  in  a  suit- 
able medium  present  the  double  movement  which  characterizes  life,  by 
the  increase  (nutrition)  and  decrease  of  its  anatomical  elements.  So  the 
vital  force  is  not  a  cause ;  it  is,  on  the  contrary,  an  effect,  a  modus  ope- 
randi, an  immanence,  in  one  word,  the  laic  of  organic  matter,  as  univer- 
sal attraction  is  an  immanence  and  the  law  of  inorganic  matter.  The  phe- 
nomena of  vitality  are  therefore  but  properties  of  tissue,  which  are  repro- 
duced afterward  in  each  anatomical  clement. 

It  is  by  not  distinguishing  these  physiological  properties  from  those 
purely  physical  and  chemical  that  many  savants  have  attributed  the 
vital  force  to  heat,  light,  chemical  action,  &c,  without  distinctly  per- 
ceiving that  each  one  of  these  forces  is  correlative  and  developed  simul- 
taneously in  all  the  manifestations  of  organic  and  inorganic  matter. 
Although  some  of  these  predominate  in  certain  circumstances,  they  are 
no  more  the  cause  than  the  effect  one  of  the  other.  For  example,  elec- 
tricity produces  magnetism,  and  this  in  turu  engenders  electricity. 

We  must,  therefore,  well  determine,  as  the  positive  school  has  also 
done  in  the  phenomena  of  vitality,  the  character  which  distinguishes  the 
three  fundamental  properties  or  activities  of  matter,  which  are,  first,  the 
physical  properties  of  matter  considered  as  a  whole,  in  which  the  atomic 
disposition  remains  invariable,  as  in  gravitation,  heat,  light,  &c;  second, 
the  chemical  properties  which  embrace  beside  all  the  physical  proper- 
ties, those  of  composition  and  decomposition,  by  modifying  the  atomic 
disposition  by  the  aid  of  binary  connection;  third,  the  vital  properties, 
where  all  the  physical  and  chemical  properties  of  matter  are  complicated 
with  the  phenomena  of  life ;  that  is  to  say,  with  the  continuity  of  move- 
ment, the  composition  and  decomposition  which  constitute  nutrition. 
After  such  a  distinction  it  is  impossible  to  confound  the  physical  prop- 
erties of  matter  with  the  chemical  and  vital  properties. 

If  I  have  extended  thqse  remarks  on  the  capital  question  of  the  cor- 
relation and  equivalency  of  forces  physical  and  vital,  it  is  not  only  be- 
cause the  subject  is  new  and  ill  Understood,  but  because  of  the  important 
application  which  can  be  made  of  it  to  agriculture.  When  the  cor- 
relation of  all  these  forces  is  well  understood,  agriculture  will  be  able 
to  direct  them  according  to  its  wants,  to  the  high  profit  of  culture.  I 
shall  mention  a  striking  fact  which  confirms  this  assertion :  the  method 
of  propagating  plants  by  cuttings  adopted  by  the  able  horticulturist, 
William  Saunders,*  superintendent  of  the  experimental  garden  of  this 
Department.  As  we  apply  heat  or  cold  to  one  of  the  two  extremities  of 
the  cuttings,  we  obtain  buds  and  leaves,  and  roots  at  the  other,  direct- 
ing and  concentrating  the  vital  force  at  pleasure. 

INFLUENCE  OF   THE  SOLAR  SYSTEM  UrON  VEGETABLE  LIFE. 

Static  and  dynamic  astronomy  plays  in  meteorology  a  part  of  the 
highest*  importance  in  relation  to  animal  and  vegetable  life. 

It  is  incontestable  that  the  total  duration  of  life,  and  that  of  its  prin- 
cipal natural  phases,  necessarily  depend  upon  the  proper  angular  velocity 
of  our  planet's  rotation,  which  varies  with  the  latitude.    Auguste  Comte 

#Tbo  Hoiticuiturist,New  York,  18G0,  vol.  xv,  p.  SM-23,  59-00,  154-1&I. 
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has  very  well  remarked,  other  things  being  equal,  "  that  the  duration 
of  life  must  be  less  prolonged,"  especially  in  the  animal  organism,  "  as 
the  vital  phenomena  succeed  each  other  with  more  rapidity." 

In  the  equatorial  regions,  for  instance,  where  the  earth's  rotation  suf- 
fers a  certain  acceleration,  the  course  of  the  principal  physiological  phe- 
nomena also  suffers  a  corresponding  acceleration.  Hence  results  neces- 
sarily a  diminution  of  the  duration  of  life  at  the  same  time  wuth  a  vege- 
tation more  luxuriant  and  vigorous  than  in  the  temperate  or  frigid  zones, 
by  the  power  of  the  dynamic  forces,  which  act  mechanically,  physically, 
and  chemically.  Thus' the  angular  velocity  of  theearth's  rotation,  united 
to  the  duration  of  life,  is  wholly  inseparable  from  the  duration  of  day 
and  night. 

Animal  and  vegetable  life  must  suffer  the  same  influence  in  the  other 
movement,  that  of  the  earth's  translation  around  the  sun,  relative  to  the 
different  degrees  of  eccentricity  of  the  terrestrial  ellipse.  The  inclina- 
tion of  the  earth's  axis  to  the  plane  of  its  orbit  produces,  moreover,  di- 
visions of  climate,  whence  results  the  law  of  geographical  distribution 
of  living  beings,  animal  and  vegetable. 

All  these  astronomical  considerations,  and  others  too  numerous  to 
mention,  must  certainly  be  taken  into  account  in  a  systematic  and  scien- 
tific study  of  agriculture.  The  atmospheric  variations  of  the  mechani- 
cal forces,  physical  and  chemical,  must  then  be  examined  iu  relation  to 
their  geographical  distribution  together  with  the  essential  conditions 
of  topography  and  the  distribution  of  continents,  while  all  must  be  rela- 
tive to  the  vegetation  of  the  latitudes  under  consideration. 

The  decrease  of  mean  temperatures,  for  instance,  from  the  equa- 
tor to.  the  pole,  which  depends  upon  the  action  of  the  sun,  modified 
by  the  configuration  and  relative  positions  of  the  continents,  is  the 
most  rapid  in  the  two  worlds  between  the  parallels  of  40°  and  45°. 
Observation,  adds  Humboldt,  offers  on  this  point  of  climatology  a 
result  entirely  in  harmony  with  theory ;  for  the  variation  of  the  square 
of  the  cosines,  established  by  Sir  David  Brewster,  as  expressing  the 
temperature,  is  the  greatest  possible  at  the  45°  of  latitude.  Iu  the 
system  of  climates  of  Western  Europe  the  annual  mean  temperature, 
corresponding  to  this  latitude,  is  from  13°  C.  to  13.5°,  and  the  coldest 
reaches  there,  moreover,  3°  to  4°  of  mean  heaf.  It  is  the  beautiful  and 
fertile  zone,  traversing  the  south  of  France  (between  Valence  and  Avig- 
non) and  Italy,  (between  Lucca  and  Milan  ;)  it  is  the  zone  in  which  the 
region  of  the  vine  touches  that  of  the  olive  and  citron.  In  no  part  else- 
where, in  advancing  from  north  to  south,  can  the  temperatures  be  seen 
to  increase  more  sensibly ;  in  no  part,  also,  do  the  vegetable  productions 
and  the  varied  objects  of  agriculture  succeed  each  other  with  more  rar 
pidity.* 

The  variations  suffered  by  the  law  of  the  squares  of  the  cosines  at  the 
45°  of  latitude,  where  the  increase  of  temperature  corresponds  with  a 
rapid  vegetation,  confirms  for  the  whole  globe  the  observation  which 
will  be  cited  further  on  from  Quetelet,  as  to  the  favorable  influence  of 
extreme  variations  of  heat,  within  certain  limits,  upon  the  development 
of  plants.  It  will  be  important  to  verify  this  law  in  the  agricultural 
products  of  the  United  States. 

ACTION   OF   GRAVITY   UPON   VKCfKTA'HLV.S. 

Among  the  purely  physical  influences  of  the  terrestrial  medium  we 

*  Humboldt,  MomoiroM  do  la  Soc.  <VArcuril,  \>\7y  vol.  iii,  p.  £04  ;  Fiagmcns  de -Geol- 
ogic et  do  Clirnatologio  Asiatique,  Paris,  ldlil,  6°  vol.,  pp:  4lM-4&>. 
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nmst  place  in  the  first  rank  the  action  of  gravity,  which  intervenes  in  a 
notable  and  direct  manner  in  vital  phenomena,  to  which  it  may  be  some 
times  favorable,  at  others  the  reverse,  but  almost  never  indifferent. 
This  inevitable  co-operation  constitutes  an  important  subject  of  biologi- 
cal researches,  hitherto  merely  outlined. 

In  inferior  organisms  and  chiefly  in  those  of  the  vegetable  kingdom, 
says  Auguste  Comte,  the  physiological  action  of  gravity  is  much  less 
varied,  but  also  much  more  preponderant  and  sensible,  in  consequence 
*>f  the  less  complexity  of  the  vital  state,  according  as  it  approximates 
the  inorganic  state.  The  ordinary  laws  and  the  general  limits  of  the 
growth  of  vegetables  appear  to  depend  essentially  upon  this  influence, 
as  has  been  verified  by  the  ingenious  experiments  of  Knight  upon  ger- 
mination modified  by  a  more  or  less  rapid  rotation.  Organisms  still 
more  elevated  are  subjected  to  analogous  conditions.  For  there  is  almost 
no  function,  organic,  animal,  or  even  intellectual,  in  which  we  cannot 
point  with  certainty  to  a  general  and  indispensable  intervention  of  grav- 
ity, which  is  specially  manifested  in  what  concerns  the  stagnation  or 
movements  of  the  fluids.* 

u  The  great  operations  of  the  farmer,"  says  Sir  Humphry  Davy,t  "are 
directed  toward  the  production  or  improvement  of  certain  classes  of 
vegetables;  they  are  either  mechanical  or  chemical,  and  are  conse- 
quently dependent  upon  the  laws  which  govern  common  matter.  Plants 
themselves  are,  to  a  certain  fctent,  submitted  to  these  laws ;  and  it  is 
necessary  to  study  their  effects  in  considering  the  phenomena  of  vege- 
tation. Gravitation  has  a  very  important  influence  on  the  growth  of 
plants ;  and  it  is  rendered  probable,  by  the  experiments  of  Knight,  that 
they  owe  the  peculiar  direction  of  their  roots  and  branches  almost  en- 
tirely to  this  force." 

Among  the  numerous  phenomena  presented  by  vegetables,  says  Aug. 
Pyr.  de  Candolle,  there  are  few  that  have  a  juster  claim  to  excite  atten- 
tion than  that  of  the  regular  direction  affected  by  plants  in  certain  of 
their  parts.  The  roots  tend  to  descend  and  the  stalk  to  ascend  with 
more  or  less  velocity.  This  double  faculty  is  manifested  from  the  very 
birth  of  the  plant,  and  is  preserved  throughout  its  whole  life.  In  what- 
ever direction  we  place  a  seed,  its  root  on  leaving  its  envelope,  is  directed 
toward  the  earth  and  its  stem  to  the  sky.  Turning  the  young  plant 
upside  down  as  Duhamel  has  done,  each  of  its  two  organs  is  reversed, 
but  it  takes  again  the  direction  which  properly  belongs  to  it. 

Some  naturalists,  such  as  Percival,  Johnson,  &c.,  have  assimilated  this 
phenomenon  to  animal  instinct,  or  Let'ebure  to  the  direct  action  of  the 
vital  force.  Doclarts  believed  that  the  libers  of  the  radicle  were  con- 
tracted by  humidity,  and  those  of  the  germ  by  dryness,  forgetting  that 
the  same  thing  took  place  in  the  open  air  as  in  the  earth  and  in  the 
shade  as  well  as  in  the  sun.  Others  have  referred  this  phenomenon  to 
the  nature  of  the  sap,  as  De  la  Hire,  £  or  as  Darwin  to  the  living  pow- 
ers of  the  plant,  and  the  stimulus  of  the  air  upon  the  leaves,  and  of 
moisture  upon  the  roots. 

Wishing  to  see  how  a  bean  would  grow  if  kept  in  a  constant  rotary  mo- 
tion, John  Hunter  made  the  first  experiment  which  has  led  to  the  true 
explanation  of  this  physiological  act  of  the  plant.  He  then  saw  that 
the  roots  and  the  plumules  were  guided  in  the  direction  of  the  axis  of  rot  a- 

•  Aug.  Comte,  Cours  do  Philosophic  Positive.    Paris,  1838,  vol.  iii,  ]>.  fi'23. 
t  Elements  of  Agricultural  Chemistry.  Loudon,  1814,  p.  31  and  1  pi.   Collected  Works, 
edited  by  John  Davy,  M.  D.     London,*  1340,  vol.,  vii,  p.  200,  Plate  I. 
t  Dc  La  Hire,  M&uoire  do  PAcadeinio  des  Sciences  do  Pari*,  1708. 
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tion.#  Wheu  this  axis  is  very  slightly  inclined,  for  example,  a  degree 
and  a  half,  Dutrochett  ha$  seen  even  with  so  small  a  quantity  the  rad- 
icles directed  from  the  lowest  side,  and  the  germs  from  the  side  which 
tends  to  rise. 

These  first  essays  have  given  place  to  a  decisive  experiment  of  Knight, 
which  furnishes  the  true  explanation  of  this  phenomenon.  He  fixed 
some  seeds  of  the  garden  bean  in  the  circumference  of  a  wheel,  which 
in  one  instance  was  placed  vertically  and  in  the  other  horizontally  and 
made  to  revolve.  They  were  supplied  with  moisture  and  placed  under 
circumstances  favorable  to  germination.  The  beans  all  grew,  notwith- 
standing the  violence  of  revolution,  which  was  sometimes  as  many  as 
two  huudred  and  fifty  turns  in  a  minute  with  the  vertical  wheel.  The 
radicles,  or  roots,  pointed  precisely  in  the  direction  of  the  radii,  in  what- 
ever position  they  were  first  placed.  The  germs  took  precisely  the  op- 
posite direction  and  pointed  to  the  center  of  the  wheel,  where  they  soon 
met  each  other.  Upon  the  horizontal  wheel,  the  conflicting  operation 
of  gravitation  and  centrifugal  force  occasioned  the  germs  to  form  a  cone, 
more  or  less  obtuse  according  to  the  velocity  of  the  wheel,  the  radicles 
always  taking  a  course  diametrically  opposite  to  that  taken  by  the  germs, 
and,  consequently,  pointing  as  much  below  as  the  germs  pointed  above 
the  plane  of  the  motion. 

"  This  elfect  is  now  shown, "  says  Sir  Humphry  Davy 4  "  to  be 
connected  with  mechanical  causes ;  andfrthere  seems  no  other  power 
in  nature  to  which  it  can  with  propriety  be  referred  but  gravity, 
which  acts  universally,  and  which  must  tend  to  dispose  the  parts  to 
take  a  uniform  direction.  If  plants  in  general  owe  their  perpendicular 
direction  to  gravity,  it  is  evident  that  the  number  of  plants  upon  a  given 
part  of  the  earth's  circumference  cannot  be  increased  by  making  the 
surface  irregular,  as  some  persons  have  supposed.  Nor  can  more  stalks 
rise  on  a  hill  than  on  a  spot  equal  to  its  base;  for  the  slight  eifect  of 
the  attraction  of  the  hill,  would  be  only  to  make  the  plants  deviate  to 
an  inappreciable  extent  from  the  perpendicular.  Where  horizontal 
layers  are  pushed  forth,  as  in  certain  grasses,  such  as  the  fiorin  lately 
brought  into  notice  by  Dr.  Richardson,  more  food  may,  however,  bepro^ 
duced  upon  an  irregular  surface;  but  the  principle  seems  to  apply 
strictly  to  corn  crops.  The  direction  of  the  radicles  and  germens  is 
such  that  both  are  supplied  with  food  and  acted  upon  by  those  external 
agents  which  are  necessary  for  their  development  and  growth.  The 
roots  come  in  contact  with  the  fluids  in  the  ground;  the  leaves  are  ex- 
posed to  light  and  air;  and  the  same  grand  law  which  preserves  the 
planets  in  their  orbits  is  thus  essential  to  the  function  of  vegetable  life." 

The  time  will  come  in  agriculture  when  by  means  of  some  ingenious 
contrivance  applying  the  law  of  gravitation  cultivators  can  give  to 
trees  and  shrubs  such  forms  as  suit  their  fancy. 

ACTION  OF  ATMOSPHERIC  PRESSURE  UPON  VEGETABLES. 

After  the  physiological  study  of  gravity  we  must  naturally  place  the 
examination  of  the  purely  mechanical  conditions  of  general  pressure 
exerted  upon  the  vegetable  organism  by  the  inorganic  medium.  Atmos- 
pheric pressure  is  here  only  an  indirect  result  of  gravity,  regarded  as 
aeting  upon  this  medium  and  not  on  the  organism.  The  general  exist- 
ence of  every  living  being,  not  excepting  man,  is  necessarily  included 

•John  Hunter's  Works,  edited  by  James  F.  Palmer.    London.    1837,  vol.  iii,  p.  286.   • 

1  Dut rochet,  Kccherches,  &,c.,  p.  14G. 

1  Collected  Works,  vol.  vii,  p.  201-202,  Plate  I. 
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within  certain  limits,  more  or  less  extended,  of  the  barometric  scale, 
oat  side  of  which  wo  cannot  conceive  its  continuance.  Unhappily  our 
ideas  in  this  respect  are  altogether  confused  with  regard  to  the  inferior 
animals,  and  especially  to  the  vegetable  organism.  While  observers 
are  almost  exclusively  occupied  with  the  physiological  effects  due  to 
sudden  changes  of  pressure,  they  have  examined  very  slightly  the  more 
interesting  influence  and  perhaps  distinct  quality  of  the  gradual  varia- 
tions.* 

Pressure,  as  applied  to  the  law  of  organic  form  in  physical  morphology, 
plays  an  active  part.  James  Hinton  has  endeavored  to  show  that  as 
motion  takes  the  direction  of  least  resistance,  therefore  organic  form  is 
the  result  of  motion  in  that  very  same  direction.  The  formation  of  the 
root  forms  a  beautiful  illustration  of  the  law  of  least  resistance,  for  it 
grows*  by  insinuating  itself  cell  by  cell  through  the  interstices  of  the 
soil,  winding  and  twisting  wherever  the  obstacles  it  meets  in  its  path 
determine;  and  growing  there  most  where  the  nutritivo  materials  are 
added  to  it  most  abundantly.  In  those  cases  in  which  fungi  grow  up 
under  great  pressure,  which  they  overcome,  the  opposition  to  the  law 
of  least  resistance  is  here  only  apparent.  The  plant  is  altered  in  form  in 
proportion  to  the  pressure  on  it,  if  it  is  great;  and  manifestly  the  pres- 
sure is  overcome  precisely  when  the  resistance  to  growth  in  any  other 
direction,  arising  from  causes  in  its  own  structure,  becomes  greater  than 
such  pressure.  Throughout  almost  the  whole  of  organic  nature  the 
special  form  is  more  or  less  distinctly  marked.  Now,  motion  under 
resistance  takes  a  spiral  direction,  as  may  be  seen  by  the  motion 
of  a  body  rising  or  falling  through  water.  The  motion  of  the  falling 
body  being  resisted,  is  deflected  or  turned  at  right  angles,  and  a 
motion  constantly  turning  at  right  angles  and  still  continuing,  is  a 
spiral.  A  bubble,  for  instance,  rising  rapidly  in  water  describes  a 
spiral  closely  resembling  a  cork  screw,  t  This  is  also  the  case  with 
climbing  plants. 

I  had  thought  that  the  movement  of  the  sap  might  be  influenced  by 
the  attraction  of  the  moon  aud  sun  as  well  as  by  the  atmospheric  pres- 
sure, as  is  the  case  with  tides  and  the  barometer.  l>ut  the  celebrated 
physiologist  Hales  t  has  already  discovered  a  diurnal  movement  of  tiiQ 
ascension  of  the  sap  in  vines  which  was  considerably  influenced  by 
heat,  humidity,  rain,  mist,  dew,  &c.  The  results  at  which  he  has  ar- 
rived are  these:  When  the  day  is  warm,  the  sap  falls  from  nine  to  ten 
o'clock  in  the  morning,  and  if  the  weather  is  fresh  and  damp,  it  falls 
from  eleven  to  two  o'clock.;  it  is  stationary  for  one  or  two  hours,  after 
which  it  rises  insensibly  from  two  to  six  in  the  afternoon  ;  during  the 
night  it  rises  very  little,  but  its  most  rapid  ascension  is  from  sunrise  to 
9.30  in  the  morning.  The  experiments  of  Ilaies  were  somewhat  dis- 
cordant in  different  vines  and  periods,  lie  attributed  these  oscilla- 
tions to  the  heat,  which  increases  the  transpiration  of  the  plant,  and 
causes  the  sap  to  fall.  We  notice  here  a  discord  between  the  move- 
ments of  the  sap  and  the  atmospheric  pressure,  for  the  sap  is  lower  when 
the  barometer  is  higher,  from  \)  to  10  in  the  morning,  and  is  higher  when 
the  barometer  is  lower,  from  4  to  5  in  the  afternoon.  It  is  important  to 
study  the  relations  which  exist  between  these  two  phenomena  by  new 
experiments  made  in  better  condition.  At  present,  an  application  of 
these  facts  to  the  hours  favorable  for  grafting  would  be  of  use  to  horti- 
culturists. 


•  "  AugiiMc  Comte,  Cours  tie  Philosophic  Positive.     Paris,  16H8,  vol.  iii,  p.  024. 
tThe  British  aud  Foreign  Medieo-Chirurgical  Kcview,  Loudon,  16od,  vol.  xxii,  p.  482. 
tLa  Statiquu  des  Vegetaux,  etc.,  Paris,  177J,  pp.  *4,  11)0. 
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HOW  TO   CALCULATE   THE   TEMPERATURE  FAVORABLE   OR  UNFAVOR- 
ABLE TO  VEGETABLES. 

There  is  in  vegetable  physiology  an  important  law,  which  renders  the 
growth  of  plants,  within  suitable  limits,  more  rapid  as  the  heat  is  more 
intense,  while  their  earlier  or  later  arrival  at  a  complete  development  is 
the  result  of  continued  accumulation  of  heat.  This  circumstance  per- 
mits the  cultivation  of  plants  useful  to  man  in  very  different  climates. 

This  law  has  been  thub  expressed  by  Babinet :  "  Every  plant,  after  a 
fixed  temperature,  requires  the  same  quantity  of  heat  to  be  equally 
developed.7'* 

Charles  Martinst  and  Quetelet  believe  that  plants  arc  true  thermom- 
eters having  tl\c  property  of  indicating  not  the  present  temperature,  but 
the  sum  of  previous  temperatures.  "  It  is  in  some  degree,"  says  Quete- 
let, "  an  instrument  of  integration,  which  preserves  at  once  an  account 
of  the  heat  and  of  its  duration."} 

Alphonse  de  Candolle,§  on  the  contrary,  asserts  that  a  plant  is  not  an 
instrument  like  the  thermometer;  it  is  rather  a  kind  of  machine  per- 
forming work,  and  very  varied  work,  under  the  impulsion  of  external 
agents,  as  heat,  humidity,  &c,  and  of  an  internal  agent,  life,  which  is 
dillicult  to  ignore  in  explaining  this  phenomenon.  If  the  functions  ac- 
complished by  the  plant  afford  a  measure  of  heat,  it  is  only  in  an  indi- 
rect manner,  modified  by  a  multitude  of  secondary  causes. 

In  the  case  of  a  simple  machine  the  whole  effect  produced  indicates 
the  power  applied.  But  natural  machines,  as  i>lants,  are  much  more 
difficult  to  study  and  more  irregular  in  their  progress,  since  the  forces 
which  they  operate  are  numerous,  the  details  of  their  organization  in 
part  unknown,  and  the  products  of  their  work,  that  is  to  say,  the  leaves, 
flowers,  fruits,  seeds,  fecula,  sugar,  and  other  materials^are  very  numer- 
ous and  varied.  A  certain  minimum  of  heat  will  be  necessary  for  ger- 
mination, another  for  this  or  that  chemical  modification,  a  third  for 
flowering,  &c;  then  there  must  be  a  certain  sum  of  heat  for  each  func- 
tion, a  certain  intensity  of  light  for  the  plant  to  become  green,  and  a 
certain  quantity  of  water  for  the  greater  part  of  the  phcuomena. 
•  Ail  this  is  complex,  but  it  is  the  only  just  point  of  view.  The  plant 
is  not  at  all  influenced  by  external  agents,  as  the  thermometer  by  tem- 
perature or  the  hygrometer  by  humidity.  There  is  an  immense  difference. 
Below  a  determined  temperature  the  plant  produces  nothing,  nor  does  it 
give  any  sign  of  life,  while  the  liquid  of  a  thermometer  is  always  rising 
or  falling.  Every  time  the  heat  diminishes,  the  thermometer  falls  back; 
on  the  contrary,  the  plant,  like  a  true  machine,  never  destroys  what  it 
has  produced.  It  may  be  arrested  in  vegetation,  but  the  germ  never 
returns  to  the  seed,  the  leaf  never  returns  to  the  bud,  nor  the  flower  to 
the  stem.  What  is  produced  is  produced.  Wo  must,  therefore,  esti- 
mate its  progress  by  an  entirely  different  process  and  challenge  the  com- 
parisons which  may  be  established  between  the  external  phenomena, 
measured  by  physical  instruments  and  the  phenomena  of  vegetable  life. 

De  Candolle  believes,  in  a  vford,  that  the  comparison  of  vegetables  to 
thermometers  is  proper  only  so  long  as  they  act  on  the  initial,  temper- 
ature required  by  each  species;  this  point  of  departure  being  a  kind  of 
thermometrical  zero.    But  in  its  ulterior  developments  and  in  its  en- 

*  Compteg-Reudus  de  l'Acadtiinio  ties  Sciences  do  Paris,  1851,  vol.  xxxii,pp.  521,524. 
t  Voyage  Botauiquo  en  Norvegc;  cxtrait  des  voyages  en  Scaudiuavio  et  an  Spitzberg 
de  la  corvette  La  Recherche.    Paris,  1848,  vol.  ii.  • 

t  Bulletin  de  l'Acad6mio  des  Sciences  de  BrnxeUes,  1855,  vol.  xxii,  Part  I,  p.  12. 
$  Ge*ograpkio  Botaniquo  raisonn6e.   Paris,  1855,  vol.  1,  p.  2. 
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setable,  the  plant  is  comparable  to  a  machine  which  may  be  put  in  oper- 
ation by  certain  temperatures,  by  light  and  other  atmospheric  agents, 
and  which  never  destroys  what  it  has  produced.  This  comparison  shows 
that  to  estimate  the  eilects  of  heat  on  the  vegetable  kingdom  we  must 
always  have — iirst,  the  temperature  which  can  produce  an  effect ;  sec- 
ond, the  intensity  of  the  temperature  ;  third,  its  duration. 

The  simplest  observation  in  agriculture  and  horticulture,  adds  Al- 
phonso  de  Candolle,  renders  it  evident  that  time  and  heat  are  united  in 
producing  .the  phenomena  of  vegetation.    When  a  mouth  has  be<n 
colder  than  usual,  it  is  sufficient  that  the  followiug  month  be  warmer,  in 
proportion,  in  order  that  tho  mean  may  bo  re-established  for  the  time  of 
the  crops  or  their  quality.    Tho  process  of  forcing  plauts,  in  horticul- 
ture, is  a  rigorous  application  and  an  habitual  demonstration  of  the  same 
principles.    If  tho  light  remains  suitable,  by  combining  heat  and  time, 
we  advance  or  retard  according  to  desire  the  flowering  and  maturation. 
We  can  make  them  even  appear  upon  a  lixed  day  when  we  skillfully  use 
these  two  means.    The  possibility  of  cultivating  a  plant  in  a  certain 
season,  and  the  ability  of  a  species  to  live  in  a  country  or  to  a  certain 
height  on  the  mountains,  depend  almost  .always  on  heat  and  its  duration. 
Thus  a  certain  maximum  of  heat  or  a  certain  minimum  of  cold  is 
necessary  for  germination ;  another  for  leafage,  liowering  or  fructification. 
This  principle  is  fully  established.    But  at  the  beginning  how  can  we 
fix  the  temperature  which  causes  the  plant  to  advance  from  its  germi- 
nation to  its  fructification  $    At  what  point  does  the  plant  commence 
its  functions!    Is  it  from  the  point  of  melting  ice 2    For  the  greatest 
number  of  plants,  the  temperature  becomes  active  when  it  is  above 
zero,  as  tho  liquids  enter  into  circulation,  and  we  can  count  the  effect- 
ive degrees.    This  point  is  not  by  any  means  tho  same  for  all  plants. 

How,  then,  to  eombine  the  two  inseparable  values  of  temperature  and 
its  duration— -force,  space,  and  time  f  In  other  terms,  following  De  Can- 
dolle, what  is  the  temperature  proper  for  vegetables  1  How  can  we  dis- 
engage this  in  our  meteorological  observations  from  the  temperature 
improper,  and,  after  this  correction,  calculate  the  eilects? 

Since  1735,  after  Reaumur*  had  arranged  his  new  thermometrical  scale, 
he  thought  that  for  each  vegetable  species  a  certain  amount  of  heat  waa 
necessary,  in  order  to  flower  or  fructify,  below  which  neither  of  these 
two  great  physiological  functions  can  take  place.  This  fact  confirmed, 
a  great  difficulty  presented  itself,  and  is  not  yet  resolved,  in  relation  to  the 
mode  of  determining  exactly  the  amount  of  heat  which  vegetation  re- 
ceives. 

Three  methods  of  calculation  have  been  proposed :  The  first  and  most 
uatnral  is  that  of  Reaumur,  followed  by-  l'Abb6  Cottc,t  Adanson,f  Gas- 
pariu.§  Boussingauly  Do  Candolle,  and  others.  This  method  consists 
in  multiplying  the  mean  temperature  of  each  day  by  the  number  of  days 
that  the  plant  takes  to  accomplish  the  proposed  physiological  function, 
either  germination,  foliation,  flowering,  or  fructification.  It  is  arith- 
metical proportion,  supposing  that  tho  progress  of  vegetation  is  in  rela- 
tion to  the  simple  number  of  degrees  ol  temperature. 

The  second  method  of  computing  the  degrees  of  vegetable  tempera- 
Uire  was  proposed  by  Quetelct,  director  of  the  observatory  at  Brussels. 
According  to  this  savant,  heat  acts  upon  vegetation  after  the  manner  ot 

♦  H&noires  do  PAcademio  des  Sciences  de  Paris,  1735,  p.  559. 

♦  Traite*  do  M<5t^orologie :  Paris,  1774,  p.  4112. 
t  M6iuoircs  de  l'Acadluiio  des  Sciences  de  Paris,  1778,  p.  428. 

♦  M&noirea  d'Acriculturo,  &c,  1855,  Part  I,  p.  239.  ^^        .   .     _  17o 
I  Comptes-Kondus  de  1' Academic  des  Sciences  do  Paris,  1837,  vol.  iv,  p.  uo. 
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living  forces,  (vires  vivce,)  that  is  to  say,  that  its  action  is  proportional, 
not  to  the  sum  of  the  simple  degrees,  but  to  that  of  the  squares  of  these 
degrees.  For  example,  two  days  in  spring  with  a  temperature  of  10° 
should  not  produce  the  same  effect  as  a  single  day  with  a  temperature 
of  20°,  the  hist  giving  an  effect  double  the  other  two,  assimilating  the 
action  of  heat  to  that  of  living  forces.  Here  it  is  a  proportion  which 
supposes  the  progress  of  vegetation  in  relation  to  the  squares  of  the 
degrees  of  temperature. 

From  very  many  observations  upon  periodical  phenomena,  .made  since 
1839,  Queteiet  is  moreover  convinced  that  plants  are  developed  more 
rapidly  during  the  same  mean  temperature,  when  the  heat  varies,  than 
when  it  remains  uniform.  But  these  variations  must  be  considered  only 
above  the  freezing  point.  Thus  a  uniform  temperature  of  10°  will  pro- 
duce less  effect  than  a  mean  temperature  of  10°  varying  between  the 

limits  of  Go  to  14°,  the  effects  will  be  as  100  to — ± =  110.  • 

The  extreme  temperatures,  according  to  Queteiet,  cannot  pass  certain 
limits;  it  is  the  same  with  the  mean  temperatures.  It  is  not  sufficient, 
indeed,  that  a  plant  has  received  a  certain  amount  of  temperature  or  of 
the  squares  of  temperature  in  order  that  it  may  flower ;  this  amount  must 
besides  have  attained  a  certain  degree  of  elevation,  below  which  flower- 
ing cannot  take  place.  In  order  to  produce,  says  Humboldt,  drinkable 
wine  on  a  large  scale,  there  must  be  not  only  a  mean  annual  temperature 
of  0°  or  9°.8  C,  which  does  not  fall  in  winter  below  la  or  1°.5  C,  but  espe- 
cially must  there  be  a  summer  heat  which  exceeds  at  least  18°.5  C. 
Experiment  alone  can  teach  us  how  far  the  influence  of  this  mean  reaches. 
The  buds  of  a  plant,  which  blossoms  only  under  a  temperature  of  15°  C. 
will  die  under  a  temperature  constant  at  14°  C;  while  it  will  be  covered 
with  blossoms  under  a  variable  heat  from  12°  to  16°  Q.  At  12°  it  will 
exhibit  no  development,  but  at  10°  it  will  blossom  and  preserve  its  buds 
in  flower  even  after  the  temperature  has  been  lowered  a  little. 

In  fine,  the  third  method  of  calculating  the  temperature  proper  for 
vegetables  is  due  to  Babiuct.t  This  savant  bases  it  upon  the  fact  that 
a  constant  natural  force,  as  gravity,  is  proportional  to  the  intensity  of 
the  cause  multiplied  by  the  square  of  the  time  during  which  it  acts. 
By  considering  heat  as  a  living  force,  and  applying  this  principle  to  the 
effect  of  temperature  upon  vegetables,  he  recommends  the  multiplica- 
tion of  the  mean  of  daily  temperatures  by  the  square  of  the  number  of 
days  during  which  it  acts  upon  the  vegetable.  But  this  method  which 
rises  to  the  square  root  of  the  temperatures,  has  not  been  submitted  to  ex- 
periment, and  DeGasparinJ  has  refuted  it  by  some  comparisons  with 
his  own  method  and  that  of  Queteiet  on  the  vegetation  of  lilacs  and 
other  plants,  of  1782  and  1790. 

We  see  how  savants  disagree  about  the  calculation  of  the  dynamical 
action  of  efficient  temperatures  upon  vegetables.  This  discord  is  yet 
greater  when  we  consider  that  they  differ  no  less  upon  the  point  from 
which  we  should  begin  to  count  these  temperatures  either  above  or  be- 
low congelation,  and  which  constitutes  the  point  of  the  plant's  revival. 
It  is,  however,  there  that  they  should  begin,  as  the  base  of  calculation. 
Iteiumur,  Cotte,  and  Adanson,  for  instance,  in  their  manner  of  count- 
ing, refer  it  to  an  arbitrary  period,  such  as  the  first  of  March;  Cohn 
and  Fritseh  propose  the  twenty-first  of  December,  the  time  of  the  winter 
solstice.    Boussiugault  determines  the  temperature  between  the  birth 

*Annalcs  de  I'Obscrvatoiie  do  Bruxcllcs,  ISol,  vol.  xiii,  p.  320. 

t  Comptes-IiVndus  do  TAcadoiuio  des  Sciences  de  Paris,  1*51,  vol.  xxxii,  p.  521. 

t  Memoires  d'Agriculturc,  Part  I,  p.  Si37. 
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of  a  plant  and  its  maturity,  and  takes  the  amount  of  heat  which  ripens 
many  plants,  particularly  cereals,  counting  from  the  time  frosts  cease, 
which  he  fixes  for  Paris  and  the  north  of  France  on  the  fifteenth  of 
February,  and  for  the  south  on  the  first  of  that  month.  De  Gasparin 
begins  with  the  time  of  the  evolution  of  the  bud,  which  he  considers 
zero  of  the  scale  of  temperature  in  plants.  Quetelet  takes  a  natural 
epoch,  such  as  the  revival  of  the  plant,  after  the  rigors  of  winter ;  or 
from  the  day  when  the  mean  temperature,  after  the  great  cold  of  winter, 
becomes  in  a  manner  stationary  above  the  freezing  point.  Even  then, 
adds  he,  we  do  not  take  into  account  the  temperature  from  the  end  ot 
the  preceding  year,  which  has  served  in  part  to  elaborate  the  leaves 
and  flowers,  developed  by  the  earliest  heats.  We  do  not  regard  the 
greater  or  less  rigors  of  winter,  which  may  have  attacked  the  plant's 
constitution;  we  also  neglect  a  maximum  of  temperature,  which  each 
plant  requires  to  develop  its  corolla  and  to  open  its  s+araens.*  He, 
therefore,  proposes  to  take  into  consideration  at  the  same  time,  anterior 
temperatures  by  the  introduction  of  a  constant 

The  introduction  of  this  constant,  adds  Quetelet,  allows  us  to  count 
the  effects  of  temperatures  from  any  point.  The  time  of  the  cessation 
of  severe  frosts  and  the  apparent  revival  of  plants  is  more  easily  seized, 
but  we  are  not  sufficiently  acquainted  with  the  action  of  cold  upon  them. 
It  appears  that  when  the  temperature  descends  only  one  or  two  degrees 
below  zero,  and  that  not  permanently,  it  produces  no  retrograde  effect. 
If  the  cold,  though  moderate,  is  continuous,  it  plunges  the  plant  into 
its  winter  sleep :  if  it  is  yet  more  continuous  and  excessive  it  will  de- 
stroy even  the  beginnings  of  vegetation,  and  the  plant  will  be  found 
less  advanced  than  at  its  first  revival.  In  fact,  new  buds  of  leaves  and 
flowers  must  be  formed  in  order  to  supply  those  killed  by  the  last  frosts. 
Bat  we  do  not  know  the  degrees  of  cold  which  characterize  these  different 
processes.  Quetelet  believes  it  then  preferable  to  throw  back  the  period 
whence  we  count  the  temperatures,  and  to  admit  a  provisional  constant. 
It  seems  evident,  says  he,  that  very  intense  cold  produces  negative  ef- 
fects, which  should  be  taken  into  account,  t 

In  fine,  Pouriau  takes  the  mean  of  temperature  from  seed-time  to 
harvest,  multiplying  it  by  the  number  of  days  between.  "  We  arrive 
thus,"  says  De  Gasparin,  "at  numbers  much  higher  as  we  attribute  to 
winter  days,  which  are  very  numerous  in  the  cycle,  the  means  deduced 
from  the  temperatures  of  winter  and  summer." 

The  objections  which  have  been  made  to  each  of  tho  methods  men- 
tioned above  for  calculating  the  temperature  proper  for  vegetables 
have  small  scientific  value,  since  tho  observers  have  not  regarded 
either  the  plant  pr  the  degrees  of  the  thermometer  used,  from  the  same 
point  of  experiment  or  theory.  Dr.  Ferdinand  Cohn,  who  has  discussed  the 
observations  of  the  Silesian  Society  of  Preslau,  was  the  last  to  raise  dif- 
ficulties against  the  three  methods  of  Adanson,  Quetelet,  and  Babinet. 
Quetelet  has  answered  him,  proving  that  the  argument  which  he  em- 
ployed against  the  method  of  the  squares  of  the  temperatures  for  esti- 
mating the  development  of  plants  has  no  value.  Ho  closes  by  saying 
that  he  has  submitted  his  method  to  experiment  with  success  upon  a 
great  number  of  plants  growing  in  the  open  air  and  in  green  houses. 
Karl  Fritsch,  %  at  Vienna,  obtained  similar  success.  They  have  even  been 
able,  by  temperatures  previously  calculated,  to  cause  plants  to  flower 

*  Surle  Climut  do  la  Bolgiqui*,  Braxelles,  1819,  2d  P:irtk\  p.  7. 
t  Bulletin  dc  l'Acadc"mie  tics  Sciences  do  Bruxelles,  1855,  Part  I,  p.  15. 
\  Denkachrii'ton  dor  Kaiscrlichou  Akadcinio  dor  Wisdciiechaftcii.  l&W.  vol.  xv,  pp. 
85-160. 
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on  the  day,  and  in  some  cases  at  the  hour,  indicated  in  advance.  Some 
plants  are  shown  to  be  rebels,  such  as  the  autumn  Colvhwum.  Moreover, 
Cohn  admits  that  Quetelet's  theorem,  which  sums  up  the  squares  of*  the 
temperatures,  gives  more  satisfactory  results,  and  that  the  theorems  of 
Adanson  and  Babinet  are  inadmissible.  But  the  fact  that  mathematics 
is  at  present  unable  to  resolve  this  difficult  problem  of  determining  the 
functions  on  which  the  development  of  plants  by  heat  and  other  ex- 
ternal influences  de[>ends,  is  certainly  no  reason,  as  Cohn  thinks,  for 
renouncing  the  comparison  of  relations  of  temperature  with  those  of 
vegetation. 

Heat  is  accumulated  from  day  to  day,  says  Alphonse  de  Candolle, 
and  the  quantities  added  together  finally  form  a  considerable  amount 
What  is  wanting  in  these  circumstances  is  not,  therefore,  heat  in  gen- 
eral, but  heat  above  a  certain  degree. 

Charles  Martins  has  worked  up  these  ideas  in  an  irrefutable  manner. 
"  All  plants,"  says  he,  "do  not  enter  into  vegetation  at  the  same  temper- 
ature; in  some,  the  sap  commences  to  rise  when  the  thermometer  is 
only  a  few  degrees  above  zero ;  others  need  a  heat  of  from  10°  to  12° ; 
those  of  warm  countries  require  a  temperature  from  15°  to  20°.  In  a 
word,  each  plant  has  its  own  thermometer,  the  zero  of  which  corre- 
sponds to  the  minimum  of  temperature  where  its  vegetation  is  possible. 
Consequently,  when  we  are  seeking  the  sum  of  the  temperatures,  which 
determines  the  flowering  of  each  plant,  it  is  logical  to  take  only  the  sum 
of  the  degrees  of  temperature  above  the  zero  of  each,  since  these  are 
alone  effective  to  provoke  or  support  their  vegetation.  We  then  obtain 
a  true  expression  of  the  heat  indispensable  to  the  development  of  leaves 
or  flowers.  But  when  we  take,  as  a  point  of  departure,  the  freezing 
point  of  water,  we  add  degrees  of  temperature  too  near  the  thermo- 
metrical  zero  to  stimulate  growth  to  those  which  may  really  develop  it." 
M.  Martins  adds  that  Arctic  and  Alpine  plants  are  the  sole  exceptions, 
their  vegetation  commencing  with  the  temperature  about  0°,  after  the 
snow  has  liquefied. 

From  these  considerations,  we  see  that  the  temperature  proper  to 
each  vegetable,  for  each  of  its  physiological  functions,  as  well  as  in  the 
applications  of  meteorology  to  agriculture  and  botanical  geography,  are, 
for  each  locality,  the  sums  of  temperatures  above  0°,  +  1°,  +  2°,  +  3°, 
&c,  according  to  the  species  considered.  These  temperatures,  by  ac- 
cumulating during  days,  months,  and  years,  form  in  time,  in  each 
locality,  the  divers  sums  which  constitute  the  characteristic  elements  of 
climates  in  regard  to  the  physiological  functions  of  vegetables. 

These  reflections,  adds  De  Candolle,  are  of  such  force  that  we  fear  we 
can  never  employ  thermometrical  observations  used  in  the  ordinary 
way,  to  explain  the  phenomena  of  vegetation.  We  must  have,  in  place 
of  the  means  and  extremes  as  they  axe  given,  for  each  month  or  period 
under  examination,  "  the  number  of  hours  during  which  the  thermome- 
ter remained  above  0°,  then  above  1°,  2°,  3°,  &c."  We  must,  in  addi- 
tion, learn  by  positive  experiment  if  the  same  degree  of  heat  produces 
the  same  effects  night  and  day,  wrhich  is  not  likely,  and  if  a  continuous 
heat  produces  the  same  effects  as  an  intermittent  heat,  which  is  also 
improbable. 

The  question  thus  laid  down  by  modern  science  tends  to  nothing  less 
than  a  complete  reversal  of  the  present  system  of  meteorological  obser- 
vations and  tables,  in  their  applications  to  physiology,  agriculture  and 
horticulture.  It  will  have,  as  a  consequence,  the  reference  of  physio- 
logical phenomena  to  the  sums  of  the  temperatures  above  each  degree 
proper  to  vegetation,  and  not  to  means  more  or  less  arbitrary,  at  once 
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ill  their  points  of  departure  and  their  values.  This  new  method,  ob- 
serves De  Candolle,  will  require  either  the  employment  of  new  instru- 
ments, such  as  the  pendulum  of  M.  Edmond  Becquerel,  with  certain 
modifications,  or  at  least  a  mode  of  presenting  the  thermometrical 
numbers  absolutely  different  from  that  now  used. 

Another  system  would  be  that  of  the  tlwrmomctrograpU,  marking  the 
temperatures  above  a  given  degree,  and  only  those.  The  photographic 
process  now  in  use  for  the  observation  of  the  barometer  and  thermometer 
seems  to  afford  facilities  for  the  realization  of  this  idea.* 

INTERNAL  HEAT  OF  VEGETABLES. 

In  the  tissues  of  living  bodies  a  multitude  of  chemical  processes  are 
constantly  going  on,  engendering  a  certain  heat,  which  in  warm-blooded 
animals  constitutes  their  temperature  proper.  But  in  cold-blooded  animals 
and  in  vegetables,  this  chemical  production  of  heat  being  very  feeble,  the 
temperature  which  they  have  comes  principally  from  the  ambient  medium ; 
not  only  from  the  air  but  also  from  the  water,  charged  with  different 
elements,  which  is  sucked  up  by  the  roots  in  order  to  form  the  sap. 

Like  that  of  the  air,  the  temperature  proper  for  vegetables  is  submit- 
ted to  periodical  variations,  only  its  amplitude  is  much  less  extended. 
This  heat  is  liberated  in  the  leaves,  organs  of  respiration,  in  the  flowers, 
organs  of  generation,  as  well  as  in  the  green  parts  of  vegetables.  In 
the  pheuomena  of  nutrition,  the  ascent  of  sap  cannot  be  effected  with- 
out a  slight  production  of  dynamic  heal,  nor  afterward  can  its  elabora- 
tion in  the  leaves,  under  the  influence  of  light,  take  place  without  chemi- 
cal reactions,  and  consequently  without  another  liberation  of  heat.  In 
fine,  the  whole  of  these  chemical  reactions  are  always  accompanied  by 
the  production  of  heat,  whose  influence  upon  the  vital  functions  of  the 
plant  we  have  not  yet  been  able  to  appreciate.  This  estimation  be- 
comes the  more  difficult,  as  the  production  of  vegetable  heat  is  accom- 
panied by  many  effects  of  cooling,  such  as  evaporation  from  the  leaves, 
liberation  of  oxygen,  arising  from  chemical  reactions  which  take  place 
under  the  influence  of  light,  and  from  which  results  a  disengagement  of 
carbonic  acid. 

The  first  experiments  undertaken  to  determine  the  temperature  of  the 
internal  parts  of  vegetables  do  not  go  back  much  beyond  eighty  years. 
At  that  time  thermometric  observations  did  not  possess  that  degree  of 
exactitude  which  they  have  siuce  acquired.  Xone  of  the  precautions 
necessary  to  protect  the  thermometers  from  atmospheric  influences  were 
then  in  use.  Hence  resulted  a  multitude  of  ei'i'or.i  concerning  the  truo 
nature  of  the  internal  heat  of  vegetables. 

We  will  cite  in  the  first  place  Hunters  experiments,!  made  in  1775, 
upon  a  walnut  tree,  by  means  of  a  hole  which  he  had  bored  in  it,  in  an 
obliquely  downward  direction  toward  the  center.  He  made  the  follow- 
ing remarks,  which  are  not  without  interest.  The  sap  of  the  walnut, 
which  flowed  abundantly,  was  frozen  at  0°  when  it  was  drawn  from  the 
tree,  although  the  temperature  of  the  latter  was  lower. 

Why  does  the  sap,  he  asked,  preserve  its  fluidity  in  its  natural  chan- 
nels much  below  zero  ?  He  cites  the  property  possessed  by  water  of 
freezing  more  easily  when  in  a  considerable  mass,  than  when  it  is  found 
in  capillary  spaces,  where  the  attraction  exerted  by  the  sides  upon  the 
liquid  molecules  opposes  their  solidification.    Indeed,  Senebier  has  seen 

*  Geographic  Botaiiiquo  raisonnee.    Paris,  1855,  vol.  1,  p.  3(5. 

t  Philosophical  Transactions,  1775,  .vol.  lxv,  Part  II,  pp.  446-458;  1778,  Part  I,  vol. 
ixviii,  pp.  7-49 ;  Journal  de  Physique,  vol.  ix,  vol.  xvH. 
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water  remain  liquid  at  7°  below  zero  in  capillary  tubes,  with  a  diameter 
greater  than  that  of  the  ducts  of  plants. 

Keuffer*  and  Schublert  have  found  that  trees  freeze  with  more  diffi- 
culty, as  their  layers  are  closer.  This  circumstance  contributes  to  give 
vegetables  the  power  of  resisting  a  high  degree  of  cold.  Eumford  and 
Leslie  have  also  made  the  observation  that  air  being  a  bad  conductor  of 
heat  when  its  molecules  cannot  be  displaced,  must  be  the  best  envelope 
we  can  take  to  oppose  refrigeration.  It  seems  to  result  from  this  that 
the  more  layers  possessed  by  vegetables  the  better  ought  they  to  resist 
cold.  Such  is  the  case  with  plants  having  a  large  number  of  epiderms, 
as  the  birch,  which  attains  the  highest  elevation  in  the  Alps,  and  ad- 
vances farthest  into  the  polar  regions,  and  as  the  horse-chestnut  tree, 
which  flourishes  in  the  tropical  regions. 

Observations  were  also  made  at  Xew  York  in  1783  by  Schcepff  f  upon 
the  temperature  of  vegetables,  but  without  a  properly  arranged  plan. 
Nevertheless,  these  observations  show  that  when  the  temperature  was 
raised  or  lowered  in  the  air,  it  was  equally  raised  or  lowered  in  the  tree, 
which  of  course  indicates  that  both  are  subject  to  the  same  caloric  influ- 
ences. When  we  compare  two  trunks  which  have  not  the  same  diame- 
ter or  merely  two  branches,  we  see  that  if  they  have  been  exposed  to 
the  same  temperature,  the  thicker  cools  less  quickly  than  the  other. 

Numerous  observations  have  been  made  according  to  a  more  exact 
method  byPictetandMaurice§  at  Geneva,  from  1796  to  1800,  upon  ahorse- 
chestnut  tree,  in  the  trunk  of  which  a  hole  had  been  bored  on  the  north 
face  to  receive  a  thermometer.  The  results  were  as  follows:  During 
the  five  years  from  1796  to  1800  the  annual  mean  temperature  of  the  air 
on  the  north  side  was  sensibly  equal  to  that  of  the  tree.  The  annual 
difference  between  the  two  means  being  only  0.04  of  a  degree,  we  may 
infer  that  the  mean  temperature  of  the  tree  was  strictly  equal  to  that 
of  the  air.  The  difference  between  the  monthly  temperatures  of  the 
air  and  those  of  the  tree  was  more  or  less  sensible  according  to  the  season. 
During  the  winter  months  the  temperature  of  the  earth  at  lm.29  (a  little 
over  four  feet)  below  the  surface  of  the  ground  is  higher  than  that  ot 
the  tree ;  in  spring,  it  is  the  reverse.  In  summer,  according  to  the  year, 
the  temperature  of  the  earth  is  higher  or  lower  than  that  of  the  tree ; 
and  in  autumn  it  is  always  higher.  In  general,  it  is  toward  autumn  the 
temperatures  are  nearly  equalized. 

De  Candolle,  and  other  physiologists,  believe  that  these  effects  are 
solely  due  to  the  water  sucked  up  by  the  roots,  descending  to  this 
depth,  and  possessing  in  winter  a  higher  temperature  than  the  air.  Bee- 
querel  observes  that  the  influence  of  the  temperature  of  the  water  sucked 
up  by  the  roots  cannot  bo  questioned  if  the  sap  is  in  motion ;  but  that 
there  must  still  be  taken  into  consideration  the  heat  liberated  in  the 
chemical  reaction  occurring  in  the  tissues,  and  that  of  rain-water  ac- 
cording as  it  falls  more  abundantly  in  one  season  than  another.  If  this 
water  falls  in  summer,  it  tends  to  warm  the  ground ;  if  in  winter,  it,  on 
the  contrary,  tends  to  cool  it.  However  this  may  be,  the  principal  cause 
of  vegetable  heat  lies  almost  entirely  in  the  atmosphere,  which  tends  to 
establish  an  equilibrium  of  temperature  between  itself  and  all  bodies 
immersed  in  it. 

*  On  the  temperature  of  vegetables,  book  in  8vo.  published  at  Tubingen,  in  1829; 
Bulletin  dos  .Sciences  Naturelles  et  de  G(5ologie,  vol.  xx,  p.  200. 

tPoggeudorff,  Aunaleu  der  Cheinie,  1827,  vol.  lxxxvi,  p.  Gfcll. 

tNaturibrseher.    Halle,  1788,  23  sti.,  pp.  1-37. 

$  Bibliothequo  Uni  verge-lie  do  Geneve.  Bibliotkeuuo  Britannique,  Agriculture,  vol. 
i-v. 
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Although  the  mean  temperature  may  be  the  same  in  the  air  and  in  the 
tree,  nevertheless,  the  variations  that  are  met  in  the  tree  are  much  less 
than  those  in  the  air ;  the  tree,  therefore,  preserves  longer  its  acquired 
heat  within  limits  depending  upon  its  diameter. 

Another  important  fact  shown  by  the  Geneva  observations  is  that  the 
maximum  of  temperature  in  the  air,  according  to  the  season,  takes  place 
from  two  to  three  o'clock  p.  m.,  while  in  the  tree  the  temperature  con- 
tinues to  rise,  however  feebly,  from  two  o'clock  until  sunset,  when  the 
observations  were  ended.  Thus  the  maximum  in  the  tree  appears  later 
than  in  the  air.  Moreover  wo  need  only  take  the  mean  of  the  tree's 
temperature  at  sunrise  and  sunset  in  order  to  obtain  almost  exactly  the 
menu,  temperature  at  two  o'clock.  During  the  three  years,  1796, 1797, 
1798,  the  variation  of  temperature  through  the  night,  in  the  air,  was  at 
a  mean  of  3.42,  and  in  the  tree  of  0.73  j  that  is  to  say,  4.G9  times  greater 
in  the  first  case  than  in  the  second. 

In  1826,  Haider *  advanced  the  assertion  that  trees  are  sometimes 
found  in  winter  at  a  temperature  below  the  freezing  point,  and  pass 
even  to  a  congealed  state  without  injury  to  their  vitality.  The  ther- 
mometer had  descended  almost  to  —15°  and  — 17°.7  in  some  young  trees 
without  hindering  their  vegetation.  Haider  attributes  to  evaporation 
the  lower  degree  of  temperature  observed  in  the  tree. 

Rameauxt  has  reached  the  following  conclusions:  1.  The  temperature 
at  any  altitude  at  the  center  of  the  trunk  of  a  poplar  tree  increases 
during  the  day  and  diminishes  during  the  night ;  always  differing  in 
one  section  from  another,  according  to  the  thickness.  *  2.  Before  sun- 
rise, and  even  for  some  time  afterward,  the  central  temperature  decreases 
from  the  foot  of  a  tree  to  its  top.  The  contrary  takes  place  during  the 
rest  of  the  day.  3.  In  the  daytime,  the  temperature  of  a  section  is  car- 
ried as  far  beyond  the  temperature  of  inferior  sections  as  the  ambient 
heat  is  stronger.  These  differences  reach  their  maximum  about  sunset, 
after  which  they  diminish  gradually,  are  effaced  little  by  little,  and  end 
by  taking  contrary  signs.  4.  During  the  night  the  temperature  of  any 
section  was  so  much  higher  than  that  of  the  sections  situated  over  it  as 
this  was  lower  than  the  ambient  temperature.  The  differences  reached 
their  maximum  toward  sunrise,  after  which  they  diminished  very  rapidly, 
ending  by  taking  contrary  signs.  5.  In  the  morning,  before  suurise,  the 
central  temperature  of  the  tree  in  its  four  sections  was  inferior  to  that 
of  the  ground  at  the  mean  depth  of  its  roots ;  during  the  day  it  was  the 
contrary.  Rameaux  finally  reached  the  followiug  conclusion :  Atmos- 
pheric heat,  if  not  the  sole  source,  is  so  predominant  a  cause  of  vege- 
table temperature  that  its  effects  weigh  down  all  the  other  causes  put 
together.  Whence  it  follows  that  the  temperature  of  a  tree  must,  in 
each  section,  increase  from  surface  to  center  during  the  daytime,  when 
the  ambient  heat  is  highest;  it  must  diminish,  on  the  contrary,  from  cen- 
ter to  surface  during  the  night.  The  author,  nevertheless,  believes  that 
the  temperature  of  the  ascending  sap  must  exert  some  influence  equally 
with  that  of  the  air. 

In  the  polar  regions  we  observe  the  same  facts.  The  experiments 
made  by  Bravais,t  at  Bossekop,  and  by  Thomas,  at  Kaafiord,  in  the 
winter  of  1839-'40,  have  proved  that  heat  follows  in  the  interior  of  pine 
trunks  the  curve  of  the  temperatures  of  the  air,  with  a  retardation  of 
eight  to  twelve  hours.    When  the  diameter  of  the  tree  was  increased 

*  Those  sur  la  Tcmp6ratnro  dm  Vcgetaux.    1826. 

t  Annates  des  Sciences  Naturelles,  secondo  Bc*ric,  vol.  xix,  p.  1.     Botanique. 
X  Voyage  en  Scaiidiuavie,  en  Laponie,  &c,  Paris,  1848,  (Gc'ographio  et  Botanique.) 
tome  11,  p.  217. 
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the  retardation  was  greater.  We  can  conclude  from  all  these  experi- 
ments, adds  Becquerel,  that  cold  penetrates  to  the  heart  of  living  trees, 
as  to  that  of  dead  ones ;  that  in  the  living  pine  the  temperature 
throughout  the  greatest  cold  is  a  little  more  elevated,  either  because  the 
sap  sometimes  rises  even  through  mean  temperatures  of  the  air  inferior 
to  zero  and  heats  the  interior  of  the  tree  by  becoming  congealed,  or 
because  the  heat  of  the  ground  being  superior  to  that  of  the  air,  gives 
the  sap  a  portion  of  its  proper  heat,  as  is  the  case  in  the  north  of  Eu- 
rope.   This  is,  however,  only  a  supposition. 

According  to  Becquerel,  the  observations  hitherto  collected  upon  the 
temperatures  of  vegetables,  lead  to  the  following  consequences: 

1.  The  annual  mean  temperature  of  vegetables  is  the  same  as  that  of 
the  air ;  the  two  curves  of  temperature  have  the  same  appearance  al- 
though not  coincident  throughout,  considering  that  trees  only  partici- 
pate in  the  diurnal  variations  of  the  temperature  of  the  air  in  propor- 
tion to  their  diameters.  The  air  is,  therefore,  the  principal  source  of 
vegetable  heat. 

2.  The  maximum  of  temperature  in  the  air  is  reached  in  winter  about 
two  o'clock  in  the  afternoon,  and  in  summer  about  three  o'clock ;  in  veg- 
etables these  hours  are  delayed  according  to  their  bulk.  In  trees  with 
a  diameter  of  three  or  four  decimetres  (twelve  to  fifteen  inches)  the  max- 
imum occurs  in  winter  about  nine  o'clock  p.  in.,  and  in  summer  about 
midnight. 

3.  When  the  temperature  of  the  air  sinks  below  zero,  vegetables  resist 
for  a  longer  or  shorter  time  this  cooling,  as  well  as  the  heating  which 
follows  a  thaw,  without  being  due  to  the  bad  conducting  properties 
of  the  wood.  When  the  cold  continues  during  many  months,  as  in 
the  north  of  Europe,  the  temperature  in  the  tree  is  successively  low- 
ered, but  never  as  far  as  in  the  air.  There  is  a  difference  of  from  one- 
half  to  a  degree. 

4.  The  temperature  of  vegetables,  which  is  almost  wholly  derived  from 
without,  appears,  nevertheless,  to  be  influenced  by  the  heat  liberated  in 
chemical  reactions  in  the  tissues,  and  by  the  temperature  of  the  soil 
from  which  their  roots  extract  liquids  to  form  the  sap.  We  are  still 
ignorant  how,  in  winter,  when  the  upward  motion  of  the  sap  is  almost 
suspended,  the  underground  temperature  may  diminish  refrigeration, 
although  the  external  temperature  is  below  zero. 

5.  Trees  exposed  to  solar  and  to  nocturnal  radiation,  during  the  day 
and  a  great  part  of  the  night,  heat  the  strata  of  air  with  which  they  are 
in  contact,  and  cool  them  when  the  leaves  have  taken  the  temperature 
of  the  air  before  the  sun  has  yet  appeared.  But  its  cooling  effect  is 
small  under  the  latitude  of  Paris,  at  least  during  the  spring,  at  which 
time  the  observations  were  made.  Woods  and  forests  probably  exert 
the  same  influence,  varied  by  divers  causes ;  but  they  really  act  as  reposi- 
tories of  heat  when  the  trees  receive  the  direct  rays  of  the  sun,  which  is 
principally  from  May  to  October.* 

ACTION   OF   SOLAK   KADIATTON   UPON  VEGETABLES. 

The  air,  as  a  transparent  body,  only  stops  a  small  part  of  the  solar 
rays  in  their  passage  through  it.  These  rays  then  proceed  to  opaque 
bodies,  the  earth,  and  to  plants,  which  absorb  a  much  more  considerable 
part  of  them.  Solar  heat  is  therefore  one  of  the  principal  elements 
which  distinguish  agricultural  climates  as  they  receive  it  more  or  less 
abundantly,  either  by  reason  of  latitude  or  altitude  of  the  localities,  of 

~  Mi-iiioiivs  «.l c  VAcailruiie  <lo  Tinis.     18(»u,  vol.  xxxii,  p.  266. 
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their  exposure,  of  the  topographical  character  of  the  soil,  and  of  a  multi- 
tude of  atmospheric  agents  which  reflect  or  intercept  the  solar  rays.  As 
an  effect  purely  local,  science  at  first  neglected  it ;  but  the  savants  were 
not  slow  in  perceiving  the  enormous  influence  of  this  solar  heat  upon 
the  progress  of  vegetation,  maturity  of  fruits,  &c.  Humboldt*  did  not 
cease  to  remind  us  that  solar  effects  must  be  studied  in  order  to  account 
for  vegetable  phenomena,  and  the  Academy  of  Sciences  of  Paris  has 
made  it  a  subject  of  its  recommendations  to  travelers. 

In  practice,  when  desiring  to  plant  a  vine,  horticulturists  choose  a 
southerly  and  inclined  position ;  they  place  the  fruit  grove  at  the  foot 
of  a  wall  which  receives  and  reflects  the  rays  of  the  sun ;  they  cover 
plants  which  require  much  heat  with  glass,  which  receives  luminous 
heat,  and  emits  more  slowly  obscure  heat,  thus  accumulating  caloric  under 
its  shelter.  "All  these  things  occur  in  ordinary  practice,"  says  Gasparin, 
"  while  those  who  do  them  are  not  able  to  give  any  account  of  the  effects 
either  of  light  or  heat."  "When  we  see,"  he  adds,  "within  the  limits 
of  vegetation,  the  olive  unproductive  at  Agen  with  14°  of  mean  tempera- 
ture, and  fertile  in  Dalmatia  with  13° :  the  limit  of  vines  arrested  at  12° 
on  tne  banks  of  the  Loire,  and  reacliing  10°  on  those  of  the  Rhine; 
harvest-time  happening  at  London  with  a  summer  temperature  of  17°, 
at  the  very  same  time  that  it  does  at  Upsal  with  only  15°,  we  are  obliged 
to  recognize  that  these  phenomena  depend  upon  the  presence  or  absence 
of  an  important  element  of  calorification,  luminous  heat,  which  raises 
the  temperature  of  opaque  bodies  above  what  they  could  receive  from 
the  diffused  heat  of  the  atmosphere."  t 

In  1840  Gasparin  made  some  experiments  upon  three  mulberry  trees 
of  the  same  variety,  the  first  receiving  full  solar  rays,  the  second  receiv- 
ing them  only  till  noon,  and  the  third  kept  entirely  in  the  shade.  The 
solid  matter  of  the  leaves  of  the  first  had  a  weight  equal  to  0.45  of  the 
whole  leaf,  that  of  the  second  0.30,  and  that  of  the  third  0.27.  f 

In  1852  he  cultivated  beans  on  a  plat  of  ground  divided  by  a  parti- 
tion which  shaded  one-half  of  it  from  the  solar  rays.  After  drying,  the 
plants  from  the  south  weighed  0k.581;  the  same  number  of  plants 
grown  at  the  north,  although  much  more  developed  in  height,  0k.337 ; 
but  it  was  especially  in  their  fructification  that  the  difference  was  remark- 
able ;  the  southern  plants  had  one  hundred  arid  thirty-one  pods,  the 
northern  only  forty-seven. 

" It  is  impossible,"  adds  Gasparin,  "to  attribute  these  results  to  a 
simple  augmentation  of  heat ;  light  enters  into  it  for  the  most  part, 
combining  its  influence  with  that  of  caloric.  Indeed,  in  this  experi- 
ment the  plants  had  received  in  eighty-four  days  a  sum  of  1,28G°.50  of 
atmospheric  heat  and  only  255°.71  of  solar  radiation.  Certainly  an 
addition  of  3°.07  of  obscure  heat  received  each  day  in  a  greenhouse 
could  not  have  produced  such  results." 

The  incontestable  effects  of  radiation  upon  vegetation  struck  De 
Saussure,  the  great  observer  of  the  Alps,  and  he  sought  to  estimate  it 
by  means  of  experiments  upon  heat  condensed  at  the  bottom  of  a  glass 
box.  Pouillet  has  estimated  the  quantity  of  solar  heat  which  reaches 
the  limit  of  the  atmosphere  at  1°.7033  per  minute.  By  supposing  the 
sun  at  the  zenith,  he  has  found  for  Paris  the  mean  0.7390  as  the  number 
of  rays  which  reach  the  earth.  Forbes  has  found  in  Switzerland  0.680, 
and  Quetelct,  at  Brussels,  0.015. 

•DeDistributione  Geographic:*  Plautarum,  &e.    Paris,  1817,  p.  1(57;  Asie  Centrale, 
Ac.    Paris,  1843,  vol.  iii,  pp.  34,  157. 
t  Comptes-Rendus  de  l'Atfadeinie  des  Sciences  dc  Paris,  1853,  vol.  xxxvi.  p.  974. 
t  Comptea-ReDdns  de  l'Acad^mie  des  Sciences  do  Paris,  1840,  vol.  x,  p.  434. 


120  AGRICULTURAL   REPORT. 

But  what  is  especially  important  to  know,  for  agricultural  practice,  is 
the  quantity  of  solar  heat  which  strikes  opaque  bodies  and  accumulates 
there,  by  the  great  principle  of  conservation  of  forces,  together  with 
the  variable  state  of  the  temperature  of  these  bodies  exposed  to  the  sun, 
on  different  days  of  the  year  and  different  hours  of  the  day.  When 
we  see  solar  radiation  produce  effects  so  diverse  in  opaque  bodies  ac- 
cording to  their  nature,  volume,  figure,  color,  &c,  we  see  how  difficult  it  is 
to  know  what  happens  in  each  structure  of  the  vegetable  kingdom. 
Thus  wheat  struck  by  the  sun  acquires  a  temperature  different  from 
that  of  grapes  or  melons ;  the  leaves,  a  temperature  other  than  the  stem, 
flowers  and  fruits ;  the  parts  dry  or  deprived  of  life  become  warm  very 
differently  from  living  bodies,  whose  surface  constantly  transpires,  and 
whose  heat  never  much  surpasses  that  of  the  surrounding  air. 

Another  mathematical  and  astronomical  question  which  must  be  taken 
into  consideration,  is :  that  the  sun  strikes  the  earth's  surface  more  or 
less  obliquely,  and  acts  upon  it  according  to  the  sines  of  the  angle  of  inci- 
dence?  and,  while  ovoid  bodies  are  fully  affected  by  these  changes  of  in- 
clinations, spherical  bodies  are  not  at  all.  We,  therefore,  perceive  what 
importance  this  capital  question  has  in  regard  to  the  amount  of  solar 
radiation  received  by  the  soil,  by  leaves  or  fruits,  according  to  their  ex- 
tent and  form,  relatively  to  the  law  of  the  sines  of  the  angle  of  inci- 
dence. 

From  many  observations  upon  solar  radiation  made  in  France,  at 
Brussels,  in  Switzerland,  and  in  Bussia,  Gasparin  draws  the  following  con- 
clusions :  That  the  mean  radiation  augments  in  advancing  from  west 
to  east  in  the  old  world :  it  then  becomes  feeble  at  the  west  of  America ; 
it  also  augments  considerably  with  the  altitude.  The  solar  radiation 
being  in  an  inverse  proportion  to  the  amount  of  diffused  vapor  held  in 
solution  by  the  atmosphere,  and  this  vapor  being  more  abundant  near 
the  great  reservoirs  of  water  in  the  direction  of  the  prevailing  winds,  it 
must  increase  in  the  direction  from  west  to  east.  The  quantity  of  vapor 
is  also  as  much  smaller  as  the  stratum  of  air  becomes  rarer  with  increase 
of  altitude.  The  length  of  the  day  or  of  the  seasons  has  considerable 
influence  on  the  effects  of  radiation  ;  thus,  for  equal  radiations : 

In  winter,  radiation  acting  at  Lougan  as  100,  it  acted  at  Bogoslow  as 74 

In  spring,  radiation  acting  at  Longan  as  100,  it  acted  at  Bogoslow  as 108 

In  summer,  radiation  acting  at  Lougan  as  100,  it  acted  at  Bogoslow  as 118 

In  autumn,  radiation  acting  at  Lougan  as  100,  it  acted  at  Bogoslow  as 9*2 

The  greater  amount  of  radiation  in  summer  is  explained  by  the 
excessive  solar  heat  of  the  interior  climates  of  continents,  where  an 
insolation,  for  instance,  from  20°  to  30°  is  not  in  relation  to  the  obli- 
quity of  the  ray  incident  at  the  earth,  which  does  not  become  heated 
in  the  same  proportions  as  isolated  opaque  bodies.  The  strongest  radia- 
tions take  place  when  -the  sun  pierces  cumuli,  the  ground  of  the  sky 
being  blue.  It  seems,  then,  that  the  vapors  are  attracted  and  clus- 
tered to  form  masses  of  clouds,  leaving  the  intermediate  spaces  free 
from  vapors.* 

From  the  time  of  Reaumur  down  to  our  own  days,  it  is  temperatures 
observed  in  the  shade  that  agriculturists  have  pretended  to  apply  in 
seeking  the  heat  proper  for  vegetables.  But  plants  being  more  or  less 
exposed  to  the  sun,  this  estimate  is  evidently  faulty,  in  the  case  of  crops, 
for  instance,  iu  which  the  heat  might  very  notably  differ  from  that  of  a 
thermometer  submitted  to  solar  radiation.  Thermometric  observations 
made  in  the  shade  must,  therefore,  be  ill-applied  to  the  phenomena  of 
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vegetation.  This  objection  appeared  very  strong  to  Gasparin,*  who 
recalls  the  faet  that  Humboldt  already  insisted  upon  the  necessity  of 
measuring  the  calorific  effect  of  the  solar  rays  upon  plants  and  upon  the 
soils  where  they  grow.  From  two  series  of  observations  made  by  Gas- 
parin, at  Paris  and  at  Orange,  which  he  has  compared  with  another 
series  carried  out  on  Mount  Peissenberg,  in  Bavaria,  situated  at  975 
metres  above  the  level  of  the  sea,  he  concludes  that,  in  addition  to  the 
atmospheric  temperature  plants  receive  in  the  three  climates,  at  Paris, 
a  supplement  of  5°.0  of  solar  heat ;  at  Orange,  11°.15,  and  at  Peissen- 
berg, 7°.12.  This  excess  takes  place  at  two  o'clock  in  the  afternoon ;  and 
Gasparin  believes  that  it  will  be  probably  one  or  two  degrees  more  at 
noon.  But  .to  judge  of  the  real  effect  upon  vegetation  we  must, 
after  calculating  the  mean  temperature  of  the  day,  add  to  it  that  of  solar 
heat. 

Exact  observations,  like  Gasparin's,  but  with  index  thermometers, 
have  been  made  in  the  gardens  of  the  "  Horticultural  Society  of  Lon- 
don," at  Chiswick,  from  1826  to  1840.  Three  thermometers  were  observed. 
The  first,  covered  with  black  wool  and  exposed  to  the  sun,  gave  the 
maximum  of  insolation ;  the  second,  also  covered  with  black  wool  and 
exposed  to  nocturnal'radiation,  showed  the  minimum ;  finally,  the  third 
was  placed  in  ordinary  conditions  in  the  shade.  The  mean  of  the  first 
two  thermometers  gave  the  mean  temperature  between  the  extremes 
produced  by  insolation  and  radiation,  that  is  to  say,  according  to  Dove, 
the  mean  of  a  locality  successively  exposed  to  the  sun  and  to  radiation. 
This  mean  is  not  like  that  taken  by  the  ordinary  process  in  the 
shade ;  the  relation  is  12°.2  to  9°.9G.  It  differs  besides  from  month  to 
month.  This  series  of  observations  is  probably  the  only  unexceptionable 
one. 

De  Candolle  makes  the  following  remark :  "  However  this  may  be,  it 
la  a  much  more  important  thing  to  know  if  vegetables  are  affected  by 
insolation  and  radiation,  in  a  similar  manner  as  a  copper  ball,  as  the 
bulb  of  an  ordinary  thermometer,  or  one  filled  with  water,  mercury,  or 
alcohol,  and  covered  with  a  poor  conducting  black  substance,  &c.  To 
what  point,  and  by  what  process,  can  the  impulsion  given  to  the  vege- 
table machine  by  solar  rays  bo  compared  to  the  changes  of  a  ther- 
mometer *?  All  the  authors  have  understood  that  the  varied  coloration 
of  plants  did  not  permit  of  comparing  them  from  any  point  of  view  with 
a  black-bulb  thermometer.  The  effects  of  insolation  and  of  radiation  are 
evidently  less  intense  or  less  extreme.  Gasparin  found  more  analogy 
irith  a  thermometer  covered  with  a  millimetre  of  earth,  and  Dove  with 
a  thermometer  unblaekened, '  that  sensibly  reduces  solar  action,'  adds 
De  Candolle,  'but  many  other  causes  act  iu  the  same  way,  which 
physicists  find  great  difficulty  in  indicating.  An  almost  solid  body,  such 
as  a  leaf  or  a  branch,  cannot  become  heated  in  the  same  way  as  a 
liquid  contained  in  a  ball,  especially  when  that  solid  body  is  a  bad  con- 
ductor, and  the  liquid  with  which  we  compare  it  is  at  once  mobile  and  a 
good  conductor.  Vegetable  tissue  is  cooled  during  the  day  by  the  con- 
tinual ascent  of  the  sap  and  by  evaporation ;  during  the  night  these 
causes  of  modification  almost  completely  cease,  and  radiation  produces 
its  whole  effect.  The  transport  of  sap  toward  the  leaves  causes,  under 
the  influence  of  light,  a  considerable  evaporation,  which  diminishes  the 
caloric  effect  of  the  sun.  The  stems,  and  sometimes  the  leaves,  are  vertical ; 
and  in  general  the  parts  of  a  plant  are  not  presented  at  the  angle  which 
produces  the  greatest  amount  of  warmth  and  of  radiation.    Moreover, 

*Cours  d'Acriculture.  Paris,  1844,  vol.  ii,  p.  72.  A  second  edition  of  this  volume 
appeared  in  1&2.    The  chapter  upon  Bolar  action  (p.  77)  is  more  developed. 
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they  are  reciprocally  shaded.  When  an  isolated  tree  is  bushy,  or  in  a 
forest,  little  more  than  a  tenth  or  twentieth  part  of  its  surface,  perhaps, 
receives  solar  action  and  radiates  freely.  The  more  a  plant  is  heated 
and  its  activity  urged  by  the  calorific  and  chemical  rays  of  the  sun,  the 
more  it  evaporates,  diminishing  thereby  the  temperature  of  the  green 
parts.*' 

On  the  whole,  De  Candolle  concludes  that  for  isolated  trees  the  dis- 
tributed heat  differs  little  at  the  north  and  at  the  south,  or  rather  that 
it  does  not  produce  the  same  effects  upon  the  vegetable  machine  as  upon 
thermometers.  Xo  thermometer  can  be  compared  exactly  to  the  tissue 
of  plants  from  a  purely  physical  point.  Vegetables  at  times  experience 
chemical  influences  from  rays  which  do  not  act  at  all  upQn  thermome- 
ters. Luminous  rays  also  act  very  differently:  in  the  thermometer 
they  expand  a  liquid,  and  in  the  plant  they  work  a  very  complex  ma- 
chine. The  best  way  of  establishing  the  direct  effect  of  the  sun  and  of 
radiation  upon  vegetables  cannot  be  by  observing  thermometers,  but  by 
seeing  how  vegetables  of  the  same  species  act  when  placed  in  the  same 
soil — some  in  the  sun,  others  in  the  shade. 

Such  are  the  scientific  considerations  which  must  be  taken  •  into 
account  in  order  that  the  effects  of  solar  radiation  may  definitely  enter 
into  the  study  of  the  vital  phenomena  of  vegetation. 

ACTION   OF  NOCTURNAL    COOLING   AND   DIURNAL   HEATING  OF   CULTI- 
VATED SOILS. 

Cooling  of  the  superficial  layer  of  ground  during  the  night. — In  cold 
countries,  where  the  earth  is  covered  in  winter  with  a  coat  of  snow 
more  or  less  thick,  under  this  protecting  mantle  the  roots  of  vegetables 
and  the  seeds  which  have  been  sown  in  autumn  escape  the  variations  of 
atmospheric  heat.  Temperatures  inferior  to  that  of  meltiug  ice  pene- 
trate slowly  through  the  bed  of  snow,  while  temperatures  above  zero 
stop  at  its  surface.  The  latter  then  pass  to  the  state  of  latent  heat,  and 
melt  snow  to  a  depth  according  to  the  rise  of  the  temperature  above 
zero,  to  the  agitation  and  to  the  humidity  of  the  air. 

It  results  from  this  that  the  temperature  of  the  superficial  layer  of 
the  ground  approaches  very  nearly  to  the  atmospheric  mean,  and  the 
ground  freezes  more  or  less  hard  and  deep,  as  the  mean  of  winter  is 
more  or  less  below  zero. 

In  countries  with  mean  temperatures,  where  the  ground  is  sometimes 
bare,  sometimes  covered  with  snow,  we  cannot  indicate  in  a  general 
way  how  it  is  influenced  by  the  air.  Under  a  climate  in  which  snow  is 
comparatively  rare  it  is  important  to  study  the  relations  between  the 
temperature  of  the  soil  and  that  of  the  air  in  contact  with  it  during  cold 
weather. 

Judging  from  the  numerous  observations  of  Charles  Martins,  the  city  of 
Montpellier,  in  fertile  Mediterranean  France,  seems  to  offer  us  an  excellent 
means  of  comparison.  In  winter,  by  a  maestral  from  north-northwest, 
the  sky  is  kept  perfectly  clear,  and  the  air,  heated  by  the  sun,  is  very 
agreeable  during  the  day.  At  night,  the  purity  of  the  atmosphere 
favors  terrestrial  radiation,  and  the  thermometer  in  the  open  air  often 
descends  to  —12°  C,  but  during  the  following  day  it  attains  in  the 
shade  15°  above  zero.  While  the  aerial  parts  of  plants  are  exposed 
to  these  great  variations,  which  are  sensible  at  the  heart  of  the  stalks  and 
trunks,  what  takes  place  with  the  subterranean  parts,  and  with  seeds 
buried  in  the  groundf  Such  is  the  question  Charles  Martins  proposed 
to  solve  by  studying  the  nocturnal  cooling  suffered  by  the  different 
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kinds  of  earth  employed  in  horticulture.    The  following  is  the  mean 
value,  observed  near  the  surface : 


Willow  tree  mold 1°.60 

Red  clay  ground 1°.46 

White  calcareous  sand 1°,43 

Leaf  mold 1°.40 


Heath  mold 1°.32 

Common  mold 1°.25 

Yellow  sand 1°.22 

Garden  mold (R60 


Mean  1°.29. 

We  see  that  soils  cool  unequally,  and  that  between  willow  tree  mold 
and  garden  soil,  the  difference  amounts  to  just  a  degree.  This  result 
deserves  to  be  taken  into  cousideration,  for  a  degree  of  difference  is  the 
life  or  death  of  a  seed.  Seeds  buried  deeper  in  the  ground  are  more 
protected  against  cold.  Here  is  a  table  of  mean  minimum  temperatures 
observed  during  the  night,  at  a  depth  of  0m.05 : 

Surface.    AtO*.Q&.    Difference. 

Willow  tree  mold — 2°.8 

YeUowsand — 1°.8 

Heath  mold —  2°.5 

Garden  mold 0°.7 

Mold 3°.2 

Red  clay 2° .2 


Mean (R13 


0°.8 

3°.6 

0°.8 

2°.6 

0°.8 

5°.l 

2°.2 

1°.5 

4°.6 

1°.4 

5°.2 

3°.0 

2°.40 

2°.53 

We  see  that  nocturnal  cold  does  not  penetrate  into  the  different  kinds  of 
soil  with  equal  rapidity.  Willow  tree  mold,  for  instance,  which  becomes 
the  coldest  at  the  surface,  according  to  the  previous  table,  is  the  one  which 
nocturnal  cold  penetrates  most  slowly,  since  the  difference  between  the 
temperature  of  the  superficial  layer  and  that  at  0.m05  is  greater  than  in 
any  of  the  other  kinds  of  soil.  We  know  that  willow  tree  mold  is  com- 
posed of  fragments  of  decayed  wood,  between  which  air  is  interposed ; 
both  wood  and  air  are  poor  conductors  of  heat;  hence  probably  the 
small  amount  of  cooling  in  this  mold.  Heath  mold  is  in  the  same 
condition.  We  are  not  so  well  able  to  explain,  adds  Martins,  why  red  clay 
ground  is  a  bad  conductor  of  heat,  and  why  garden  soil  and*  heath  mold 
are  good  conductors.  But  by  comparing  these  two  tables  we  can  say 
generally  that  nocturnal  cold  penetrates  less  quickly  soils  which  cool 
most  rapidly  at  the  surface,  and  vice  versa.  It  is  evident  that  this  arrange- 
ment is  favorable  to  the  preservation  of  seeds  and  of  roots  buried  in  the 
ground. 

The  layer  between  the  surface  and  the  depth  of  0ra.05,  in  which  we 
have  examined  the  influence  of  nocturnal  cold,  is  that  where  lie  the 
seeds  and  roots  of  annual  plants ;  but  long-lived  vegetables,  shrubs,  and 
especially  trees,  bury  their  roots  to  a  much  greater  depth.  During  five 
consecutive  winters,  from  1S58  to  1802,  Martins  has  followed  the  tempera- 
ture at  the  "  Jardin  des  Plants  "  of  Montpellier  to  the  depth  of  O^.IO  and 
of  QP.SO.  As  a  mean,  the  minimum  at  the  smallest  depth  ((^.lO)  was 
always  superior  by  7°.2  to  the  temperature  of  the  air  observed  at  lm.50 
above  the  ground.  Martins  concludes  that  on  reaching  a  depth  of  0.m30 
the  roots  of  plants  which  pass  the  winter  in  the  open  air  at  Montpellier 
always  find  a  temperature  above  zero.  Further  on,  in  the  chapter  on 
frost,  will  be  found  other  conclusions  upon  the  cooling  of  vegetable 
mold. 

Heating  of  the  superficial  layer  of  ground  during  the  day. — Martins  has 
also  studied  the  mein  relative  heating  properties  of  the  different  kinds 
of  soil  near  the  surface,  between  11  o'clock  in  the  morning,  when  the 
ground  becomes  sensibly  warm,  and  3  o'clock  in  the  afternoon,  aftet  ^\y\ofl\ 
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the  warmth  in  winter  does  not  increase.    Here  are  the  means  of  these 
indications  observed  near  the  surface  of  the  ground : 


Red  clay  ground 17°.87 

Garden 'mold 17°.57 

Heath  mold 17°.08 

Common  mold 15° .92 

Mean 


Willow  tree  mold 16°.87 

Leaf  mold 16°.26 

White  sand H»Q.16 

Yellow  sand 1G°.04 

6°.85. 


Martins  concludes  that  this  order  is  not  that  of  the  cooling  in  the  first 
table,  and  that  their  comparison  shows  that  the  emissive  and  absorbent 
powers  of  soils  are  not  the  sole  elements  which  determine  their  cooling 
as  well  as  their  heating.  The  conducting  power  of  soils  for  heat,  their 
hygroscopicity,  and  the  greater  or  less  evaporation  which  is  its  conse- 
quence, complicate  the  results,  as  they  do  not  admit  of  previous  esti- 
mation. However,  he  observes  that  red  clay  ground  is  the  one  which 
becomes  both  the  most  cooled  and  the  most  heated  at  the  surface;  that 
of  the  "  Jardin  "  of  Montpellier  cools  the  least  and  heats  the  most.  Yel- 
low sand  presents  the  most  feeble  variation  of  temperature,  and  willow 
tree  mold,  which  cools  greatly,  becomes  but  moderately  heated.  The 
difference  between  the  two  extremes  reaches  1°.02  for  the  warmth ;  it  was 
a  degree  for  the  coldness. 

During  the  night  the  mean  minimum  of  the  air  at  lm.50  above  the 
ground  was  1°.31  above  the  mean  minimum — 1°.29  of  the  observed 
soils.  The  mean  temperature  of  the  heated  ground  differs  very  little 
from  that  of  the  air;  both  observations  being  made  at  the  same  time 
the  former  was  1G°.85  and  the  latter  1G°.66.  Thus,  when  it  becomes  cold, 
the  surface  of  the  ground,  by  its  radiation  proper,  falls  below  the  tem- 
perature of  the  air ;  but  when  the  ground  is  warm  it  heats  at  the  same 
time  the  air  by  reflecting  a  part  of  the  solar  rays.  Likewise  in  the  ob- 
servations of  Martins  it  is  sometimes  the  earth  that  is  a  little  warmer 
than  the  air,  sometimes  the  reverse,  and  on  an  average  the  effects  are 
equal. 

The  minimum  nightly  temperature  of  the  air  and  the  surface  of  the 
ground  agree  a  little  before  sunrise ;  but  after  the  earth  becomes  warm, 
its  heat  increases  in  general  until  the  afternoon.  At  the  same  time, 
the  nightly  cold  of  the  surface  penetrates  the  soil  with  a  rapidity  which 
can  be  estimated  at  about  a  decimeter  every  three  hours.*  It  requires 
according  to  Martins,  an  hour  and  a  half  to  reach  a  depth  of  0m.05. 
Hence  it  results  that  before  the  middle  of  the  day  the  heat  is  weaker 
at  0m.05  than  at  the  surface.  Thus,  while  the  cold  radiation  penetrates 
the  ground,  it  is  incessantly  heated  on  the  surface  by  the  action  of  the 
solar  rays.  But  the  difference  is  never  great,  for  the  effect  of  this  cold 
radiation  is  weakened  as  it  penetrates  the  soil  by  the  calorific  radiation 
stored  up  in  its  breast  during  preceding  days.  In  eighty  observations 
Martins  has  found  only  three  in  which  the  temperature  was  more  ele- 
vated at  0m.05  than  at  the  surface.  In  all  the  rest  the  ground  between 
11  o'clock  in  the  morning  and  3  o'clock  in  the  afternoon  was  hotter  at 
the  surface  than  at  that  depth. 

The  following  table,  according  to  Martins,  gives  the  difference  of  tem- 
perature for  six  kinds  of  soil;  the  figures  express  the  degrees  of  warmth 
at  the  surface  above  that  (KOS  of  depth. 


Red  clAy  ground 2°,28 

Common  mold 3°.78 

Yellow  sand 3°.D3 


Garden  mold 4°.8*2 

Heath  mold 5°.78 

Willow  tree  mold f>c.80 


Mean  4°.40. 

Eed  clay,  a  good  conductor  of  solar  heat,  is  that  in  which  the  difirer- 


*  Quetelet,  Climat  do  la  Belgique.    Tome  1,  p.  153. 
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ence  of  temperature  between  the  surface  and  the  depth  of  0m.05  is  least. 
Willowtrec  mold  and  heath  mold,  both  bad  conductors,  are  those  in 
which  the  difference  is  greatest.  The  other  three  range  between  these 
extremes. 

From  this  estimate  of  the  physical  properties  of  these  different  soils  of 
nocturnal  cooling  and  diurnal  heating  near  the  surface,  and  a  depth  of 
of  0m.05,  Martins  concludes  that  red-clay  ground  is  that  whoso  surface 
cools  and  heats  the  most.  The  nightly  cold  of  radiation  is  not  diffused 
well  or  deeply  in  this  species  of  soil ;  the  solar  heat,  on  the  contrary, 
penetrates  it  easily,  as  is  proved  by  the  smalluess  of  the  excess  (2°,28) 
at  the  surface  of  the  soil  over  the  temperature  at  0m.05  of  depth.  It  is 
precisely  this  soil  which  covers  the  hills  in  the  environs  of  Montpellier 
which  are  planted  with  vines  and  olives.  We  conceive  that  this  double 
property  is  favorable  to  vegetables,  whose  roots  penetrate  deeply  into 
the  soil  and  are  little  affected  by  the  variations  of  the  surface.  Thus," 
on  these  hills  there  is  no  instance  of  olives  dying  out ;  the  layer  is  never 
bare  and  the  tree  always  shoots  again  from  the  stump. 

Martins  deduces  the  following  horticultural  consequences. 

If  we  consider  the  different  varieties  of  soil  studied  in  this  memoir  in  regard  to 
seed-beds,  we  will  conclude  that  heath  mold  is  the  most  proper  ground  for  obtaining 
prompt  and  sore  germination  ;  because  on  the  surface  it  does  not  cool  much  aud  noc- 
turnal col£  penetrates  it  slowly.  On  the  other  hand,  it  becomes  highly  warmed  under 
the  influence  of  the  solar  rays,  and  this  heat  remains  at  its  surface  and  penetrates 
Blowly.  a  circumstance  equally  favorable,  as  the  heat  is  concentrated  around  the  seed 
sown  near  the  surface.  Common  mold  has  the  advantage  of  not  cooling  much  on 
the  surface,  but  uocturnal  cold  penetrates  it  rapidly.  It  is  true  that  this  mold 
becomes  highly  warmed  during  the  day,  and  that  the  heat  penetrates  it  easily. 
Seeds  are,  therefore,  exposed  to  large  alternations  of  temperature.  These  alternations 
are  still  stronger  in  red-clay  ground,  which  cools  considerably  during  the  night,  and 
becomes  highly  warmed  during  the  day ;  but,  unfortunately,  solar  heat  is  propagated 
in  it  much  better  than  nocturnal  cold.  The  sands  cool  and  heat  little  on  the  surface ; 
cold  and  heat  are  not  more  diffused.  Thus  the  temperatures  of  the  soil  play  as  great 
a  part  as  that  of  the  air  in  the  difference  which  is  observed  between  the  horticulture 
of  Mediterranean  France  and  the  north  of  Europe."* 

THE  NOCTURNAL  INCREASE  OF  TEMPERATURE,  WITH  HEIGHT  IN  THE 
INFERIOR  STRATA  OF  THE  ATMOSPHERE,  AND  ITS  ACTION  UPON 
VEGETABLES. 

Farmers  have  remarked  for  a  long  time  that  after  cold  nights  in 
spring  tender  vegetables,  like  the  vine,  the  olive, .  and  peach  trees, 
suffer  ironi  the  frost  in  the  valleys  and  low  positions,  while  on  the  hills 
the  injury  is  less  or  nothing.  These  disastrous  effects  are  attributed,  by 
l>opular  prejudice  in  Europe,  to  the  malign  influence  of  the  April  moon. 
Each  winter  we  see,  after  oue  or  more  cold  nights,  exotic  plants  die  in 
the  lower  parts  of  a  garden,  while  others  of  the  same  age  and  of  like  vigor, 
survive  them  in  more  elevated  stations.  We  expect  to  prove  here  that 
these  differences  are  explained  naturally  by  a  constant  increase  of  tem- 
perature with  the  altitude  during  calm  nights  in  the  stratum  of  the 
atmosphere  next  the  ground. 

This  intervention  of  temperatures  was  observed  as  far  back  as  1778, 
by  Mare  Auguste  Pictet,t  at  Geneva,  and  confirmed  by  Six|  at  Canter- 
bury in  1784,  by  Marcet§  at  Geneva  in  1837,  by  Bravais  and  Lattiu||  at 

*Du  Refroidissement  nocturne  ct  <le  l'lc-haufteiueiit  diurno  pendant  l'hivcr  do  Mont- 
peUier,  des  diverges  especes  des  terres  eultivees.  Mcmoires  do  l'Acade*inio  des  Sciences 
de  Montpellier,  ldt>3,  vol.  v,  p.  3b7. 

t  Verstiche  iiber  das  Fetier.    Tubingen,  1790.  8°.  p.  179. 

t  Philosophical  Transactions,  vol.  Ixxviii,  p.  10'J. 

$  Mdmoircs  de  la  Sock' to  do  Physique  ct  d'Histoiro  Naturelle  do  Geneve,  1#)$,  vol. 

•  •  • 

nn. 

i  Voyages  eu  Scandinavie  at  au  Spitzbcrg,  &c,  M<5teorologie;  vol.  iii,  p.  94. 
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Bossekop  in  Lapland  in  1838-'39,  by  Plantamour*  at  Geneva  in  1847, 
and  by  other  observers.  Lastly,  Charles  Martins  t  has  reached  the  fol- 
lowing conclusions:  During  the  night  the  increase  of  temperature  from 
the  ground  up  to  fifty  meters  (about  one  hundred  and  sixty-four  feet)  is 
an  almost  constant  phenomenon,  for  out  of  ninety-eight  nights  he  found 
only  0  in  which  he  had  a  decrease  of  temperature  between  0m.05  and 
49m.4;  the  increase  is  therefore  the  ride,  the  decrease  the  exception. 
The  mean  annual  increase,  or  the  mean  difference  between  the  minimum 
at  0m.05  and  that  at  49m.4,  by  taking  the  ninety-seven  nights  in  which  the 
temperature  of  external  points  was  noted,  reached  3°.80.  This  increase, 
supposing  it  uniform,  will,  therefore,  be  1°  for  every  13  metres j  it  does 
not  appear  to  vary  much  from  one  season  to  another.  The  phenomenon 
is  wholly  independent  of  the  thermometric  cold  and  heat  in  which  the 
mercurial  column  oscillates.  This  increase  is  not  uniform;  very  rapid 
in  the  vicinity  of  the  ground,  it  diminishes  as  we  ascend  into  the  atmos- 
phere. The  increase  of  temperature  with  the  altitude  is  principally  due 
to  terrestrial  radiation,  and  consequently  depends  upon  the  clearness 
of  the  sky,  for  it  is  nearly  live  times  greater  on  clear  nights  than  on 
cloudy  ones.  It  is  very  evident  that  the  increase  is  greater,  not  because 
the  superior  strata  become  heated,  but  rather  because  the  inferior 
strata  are  cooled  by  contact  with  the  soil.  * 

If  now  we  seek  the  influence  of  the  wind,  Pictet,  Marcet,  Bravais,  anc 
Martins  are  unanimous  in  declaring  that  calmness  in  the  air  is  one  of 
the  most  favorable  conditions  to  increase  of  temperature  with  the  al- 
titude. Martins  finds  that  it  is  always  the  same  for  the  air  upon  natu- 
ral roughnesses  of  the  soil  in  plains,  upon  hill  tops,  or  upon  towers  and 
other  edifices.  He  has  also  found  that  this  increase  commences  an  hour 
before  sunset  in  calm  weather,  and  even  at  its  setting  with  a  clouded 
sky,  remaining  stationary  until  morning,  when  the  weather  does  not 
vary,  and  the  dew  is  not  very  abuudant.  This  result  is  important,  in- 
asmuch as  it  shows  that  the  difference  indicated  by  the  minima  are  not 
of  short  duration,  but  permanent  during  the  whole  night.  His  obser- 
vations, moreover,  show  that  this  increase  extends  to  a  height  of  fifty 
metres  on  all  clear  nights,  and  even  on  the  generality  of  cloudy  ones. 
So  the  increase  of  temperature  with  the  altitude,  during  the  night,  is  a 
constant  met  in  France,  England,  Switzerland,  and  as  far  as  the  70°  of 
north  latitude,  wherever  it  has  been  studied. 

Martins  thus  accounts  for  the  daily  decrease  and  the  nightly  increase 
of  temperature  in  the  inferior  strata  of  the  atmosphere.  During  the  day 
the  solar  rays,  traversing  the  atmosphere,  raise  its  temperature  very 
little,  for  one-third,  at  least,  is  absorbed  in  its  depth  :J  the  other  two- 
thirds  reach  the  ground,  which  they  greatly  warm,  and  it  is  the  ground 
in  its  turn  which  heats  from  below  the  divers  layers  of  the  inferior 
stratum  of  air.  This  cause,  pointing  to  others  which  Martins  has  ex- 
posed in  detail,§  produces  the  daily  decrease  of  temperature  with  the  al- 
titude. But  after  the  sun  begins  to  approach  the  horizon,  its  oblique 
rays  traversing  an  atmospheric  stratum  constantly  deepening,  heat  no 
more  either  the  air  or  ground.  Both,  especially  if  the  sky  is  clear,  com- 
mence to  radiate  toward  space,  and  consequently  to  grow  colder.  The 
ground  radiating  more  densely,  cools  the  stratum  of  air  in  contact  with 

*  Bibliothequo  Univcrsolle  do  Ccnfcve,  18-18,  vol.  vii,  p.  22. 

t  Me'moires  do  l'Acadfouio  des  Sciences  de  Moutpellier,  ltfGl,  vol.  v,  p.  47. 

t  Quctelot,  Bulletins  de  l'Acad&nio  des  Sciences  do  Belgique,  ISol,  vol.  xi. 

$  Des  Causes  Physiques  du  Froid  sur  les  hautcs  montagnes.  Meinoiro  do  l'Acad&nie 
des  Sciences  do  Moutpellier,  vol.  iv,  p.  S27&  Anualea  do  Chimie  et  do  Physique,  1360, 
vol.  viii. 
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it;  both  these  effects  continue  all  night,  and  until  the  solar  rays  come 
to  warm  anew  the  surface.  The  longer  the  night  and  the  clearer  the  sky, 
the  lower  is  the  temperature  of  the  ground,  and,  consequently,  that  of  the 
air  which  bathes  it.  The  air,  in  general,  will  be  colder,  as  the  earth's 
surface  is  colder,  because  it  radiates  of  itself,  and  these  effects  of  radia- 
tion are  added  to  the  cold  communicated  by  the  surface  of  the  ground. 
On  the  other  hand,  the  surface  of  the  ground  itself  is  generally  warmer 
thau  the  air  in  contact  with  it,  as  the  losses  it  suffers  by  radiation  are  in 
part  repaired  by  a  flow  of  heat  from  the  interior  to  the  exterior.  This 
interior  heat  of  the  ground  proceeds  from  the  diurnal  warmth,  as  is  es- 
tablished above.  The  refrigeration  of  the  bases  of  atmospheric  columns 
is  propagated  to  a  point  more  or  less  higb,  where  the  proper  tempera- 
ture of  the  air  is  equal  to  that  of  the  stratum  in  contact  with  the  ground. 
The  clearness  of  the  sky,  the  direction  and  temperature  of  the  wind,  the 
outline  of  the  country,  the  presence  or  absence  of  lakes  or  great  rivers, 
the  vicinity  of  the  sea,  all  influence  this  complex  phenomenon  to  which 
I  call  the  attention  of  meteorologists  and  farmers. 

Applications  to  agriculture  and  horticulture. — The  inconvenience  of 
depressions  of  the  soil,  and  the  advantage  of  high  lands,  says  Martins, 
were  long  ago  pointed  out  without  the  true  cause  being  known ;  effects 
of  which  cold  was  the  cause,  and  humidity  the  consequence,  were  laid 
exclusively  to  the  account  of  the  latter.  Thus,  the  slower  ripening  of 
cereals,  the  invasion  of  ergot  and  of  other  cryptogams,  wTas  solely  at- 
tributed to  water  in  a  liquid  state  in  the  ground,  or  in  a  vaporous  state 
in  the  air.  We  now  know  the  part  played  by  temperature,  and  it  ex- 
plains to  us  facts  before  inexplicable.  Thus  we  have  seen,  after  cold 
nights,  in  the  south  of  France,  olive  trees  frozen  to  a  certain  altitude  on 
the  hills,  and  preserved  beyond  this  limit.  Some  meters  of  difference 
in  level  are  sufficient  to  decide  whether  a  tree  shall  perish  or  be  saved. 
Martins  relates  that  on  January  131, 1853,  when  the  temperature  de- 
scended in  the  lower  part  of  the  botanic  gardeu  at  Montpellier  to — 18°, 
almost  all  the  laurels  around  his  residence  perished,  while  others  in 
exactly  the  same  conditions  as  to  shelter  were  saved  at  positions  a  few 
meters  higher.*  It  was  the  same  with  the  fig,  olive,  and  other  exotic 
trees  or  shrubs. 

Milne  Home  t  has  remarked  that  the  lowrst  localities  are  those  where 
the  greatest  colds  have  been  observed.    Thus,  in  the  environs  of  Edin- 
burgh the  two  low  stations  of  Smeaton  and  East  Linton  were  those 
where  the  most  intense  cold  was  felt  in  the  winter  of  1S60-?6I ;  in  Eng- 
land this  happened  at  Nottingham,  which  is  situated  in  a  hollow,  and 
lav  from  the  sea. 

Moreover,  when  young  vine  buds  are  killed  by  spring  frosts,  it  is  always, 
80  to  say,  proportionally  to  the  height ;  it  is  a  rare  accident  that  a 
cause  of  warmth  comes  to  counterbalance  that  of  the  cold.  Whenever 
the  decrease  of  temperature  is  considerable  enough  near  the  ground, 
the  leaves  or  branches  of  tender  shrubs  in  contact  with  it  are  found  red- 
<feued,  while  those  higher  up  are  safe.  In  the  south  of  France  mulber- 
ries have  been  lulled  by  frost  on  a  low  stem,  while  those  on  a  more  ele- 
cted trunk,  growing  on  the  same  soil,  were  saved.  Paran,  engineer  of 
^0  mines  at  Alais,  established  this  fact  upon  a  large  scale  in  the  spring 
oflsflo. 

As  to  large  trees,  Martins  affirms  that  when  they  exceed  six  meters 
u*  height,  during  clear  nights  there  is  a  mean  difference  of  1°.7G  be- 

Mdmoiroa  <le  l'Acadcmiu  cles  Sciences  do  Montpellier.     1835-'57.     Vol.  iii,  pp.  (J1-10G. 
Bovuo  Horticole.     4°  sdrio.     Vol.  iv,  p.  MiS. 
t Balfour,  Transactions  of  the  Botanical  Society.     Edinburgh,  16G3.    Vol.  vii,  p.  5S* 
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tween  the  temperature  of  the  air  at  the  base  of  the  trunk  and  that  of 
the  stratum  surrounding  the  branches  at  six  meters  above  the  surface. 
This  difference  may  even  exceed  two  degrees.  "  Why  be  astonished 
after  this,"  adds  Martins, "  at  finding  on  a  tree  in  foliage  from  its  base, 
leaves  frozen  near  the  ground,  while  others  are  perfectly  green  at  six 
meters  above  t  We  should  also  give  but  limited  confidence  to  the  ther- 
mometric  degrees  given  by  horticulturists  as  corresponding  to  the 
freezing  of  certain  vegetables ;  for  the  thermometer  consulted  is  often 
far  from  and  on  a  different  level  from  that  of  the  vegetable  observed. 
Should  we  desire  to  obtain  rigorous  results,  the  thermometer  must  be 
placed  by  the  side  of  those  parts  of  the  plant  we  wish  to  study,  and  at 
the  same  height." 
In  resume,  here  are  the  conclusions  of  Martins : 

1.  On  clear  nights  there  is  always  an  increase,  with  the  height,  of  the 
temperature  of  the  air  in  its  inferior  stratum.  At  Montpellier  the  limit 
of  this  increase  is  generally  above  fifty  meters. 

2.  The  increase  is  not  uniform.  More  rapid  near  the  ground,  it  has  a 
mean  of  1°  Centigrade  for  every  thirteen  meters,  between  0m.05and  fifty 
meters. 

3.  With  a  cloudy  sky  the  daily  decrease  continues  during  the  night, 
or  else  the  nocturnal  increase  is  very  slight,  namely,  a  mean  of  only  1° 
for  forty-six  meters. 

4.  With  a  clear  sky  the  increase  is  much  more  rapid — a  mean  of  1° 
for  nine  meters. 

5.  The  thermic  excess  is  the  same  at  the  top  of  a  hill  as  on  that  of  a 
tower  with  the  same  altitude. 

C.  A  strong  wind  tends  to  equalize  the  temperature  in  the  inferior 
atmospheric  stratum,  in  which  the  nocturnal  increase  is  apparent. 

7.  The  Montpellier  results  being  sensibly  in  accord  with  those  of  Pictet 
and  Marcet  at  Geneva,  Six  at  Canterbury,  Bravais  and  Lattin  at  Bos- 
sekop?  in  Lapland,  this  phenomenon  may  be  considered  as  general  and 
alike  in  all  latitudes. 

8.  A  thermometer  sheltered  from  zenithal  and  terrestrial  radiation 
marks  as  a  mean  during  the  night  a  temperature  more  elevated  by  0°.90 
than  one  which  radiates  freely  in  all  directions. 

9.  The  temperature  of  the  surface  of  the  ground  itself  is  almost  always 
a  little  higher  than  that  of  the  stratum  of  air  immediately  in  contact 
with  it. 

10.  Terrestrial  radiation  is  the  true  cause  of  the  nocturnal  increase  of 
temperature  with  altitude.  During  the  day,  the  earth  being  warmed  by 
the  sun  heats  the  air  by  contact  in  its  turn ;  it  cools  it  at  night  by  radi- 
ation into  space. 

11.  Series  of  meteorological  observations  are  not  comparable,  if  the 
stations  are  not  similarly  situated,  and  the  instruments  placed  at  the 
same  height  above  the  ground. 

12.  All  these  facts  account  for  the  freezing  of  vegetables  in  hollows, 
and  their  preservation  on  eminences,  after  the  cold  and  clear  nights  of 
winter  or  spring.* 

ACTION  OF  DEW  UPON  VEGETABLES. 

The  condensation  of  atmospheric  moisture  upon  bodies  cooled  by 
nightly  radiation,  which  constitutes  the  deposit  of  dew,  is  a  phenomenon 


Sur  FAccroiivScment  Nocturne  de  la  temperature  avec  la  hauteur,  da  us  les  couches 
inferieures  do  1'atino.spherc.  Mdiuoircs de  l'Acadriuiio  des  Sciences  de  Montpellier.  1801. 
Vol.  v.,  p.  47. 
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as  worthy  of  study  from  a  physical  point  of  view  as  on  account  of  its 
utility  in  vegetation.  At  all  times  dew  has  impressed  the  minds  of  the 
most  casual  observers,  and  all  have  regarded  it  as  destined  to  furnish 
plants,  by  absorption,  the  means  of  repairing  the  losses  caused  during  the 
day  by  transpiration.  The  celebrated  Hales,  and  all  succeeding  physiolo- 
gists and  agriculturists,  have  thought  that  the  dew,  which  wets  the 
leaves,  was  absorbed  by  them,  and  that  this  water  was  added  to  the 
mass  of  nourishing  liquids  in  the  plant.  By  delicate  experiments,  Du- 
chartre*  has,  on  the  contrary,  proved  fliat  dew  does  not  penetrate  into 
the  tissues  of  leaves. 

There  do  not  appear  to  have  existed,  before  Duchartre's  researches, 
any  continued  experiments  which  could  demonstrate  that  the  leaves  of 
living  plants  absorbed  the  dew  formed  upon  their  surface,  save  two  in- 
cidental passages  of  Hales  in  his  observations  on  the  transpiration  of 
plants.t  But  as  these  first  experiments  were  defective,  his  assertions 
are  valueless.  Bonnet,^  having  laid  upon  water  detached  leaves  which 
retained  their  freshness  for  a  time,  thought  that  they  had  absorbed  the 
water  in  contact  with  them. 

Many  physiologists  have  refused  to  admit  this  explanation,  and 
Moldenhawer§  and  De  Candolle,  ||  among  others,  have  advanced  the 
opinion  "  that  the  position  of  the  stomatum  upon  the  water  prevents 
the  evaporation  of  the  juices  contained  in  the  leaf  and  preserves  its 
freshness.''  Meyen  fl  and  Treviranus**  affirm  in  the  most  formal  terms 
that  the  suppression  of  transpiration  was  the  sole  cause  of  the  facts 
observed  by  Bonnet.  Duchartre,  on  the  contrary,  has  established  with 
the  aid  of  the  balance  that  the  explanation  given  by  Bonnet  was  exact, 
and  that  detached  leaves  placed  upon  water  absorb  by  either  of  their 
faces,  more  rarely  by  both,  a  very  appreciable  quantity  of  water  simply 
by  local  imbibition.tt  However,  having  plunged  entirely  into  the  water 
the  foliate  capitulum  of  a  Veronica  UiuHeyana,  living  and  planted  in  a 
pot  enveloping  an  exactly  tight  apparatus,  he  saw  the  plant  remain 
there  for  forty-eight  hours  in  succession  without  augmenting  in  weight, 
while  during  the  day  it  transpired  sensibly.  Thus  it  is  now  satisfac- 
torily proved  that  while  detached  leaves  of  plants  can  absorb  by  imbibi- 
tion a  certain  quantity  of  water,  the  same  leaves  of  living  plants  do  not 
absorb  the  least  particle  of  the  liquid  which  bathes  them.  Are  we, 
therefore,  to  be  surprised  at  seeing  leaves  in  full  bloom  remain  covered 
with  dew  during  a  whole  night  without  absorbing  a  quantity  ap- 
precible  by  delicate  balances  ?  The  following  physiological  consider- 
ations will  dispel  what,  at  the  first  glance,  seems  extraordinary  in  this 
fact. 

In  order  to  understand  why  dew  is  not  absorbed  by  the  leaves,  aAd 
why,  in  the  same  way,  it  does  not  exactly  wet  them,  we  must  consider 
the  mode  in  which  it  is  formed  upon  plants,  the  nature  of  the  epidermis 
of  leaves,  the  coating  which  it  presents,  and,  in  fine,  the  nature  of  its 
organs. 

•  Annales  des  Sciences  Naturelles,  (Botanique,)  Paris.    1861.    Vol.  xv,  pp.  109-160. 
Bulletin  de  la  Socidt6  Botanique  de  France.    1857.    Vol.  iv,  pp.  940-946. 

t  Statique  des  Vegtitaux.    Pains,  1779.    Pp.  42-44,  50-52. 

t  Reckerches  sur  l'usago  des  ieuillos  dans  les  plantes,  etc.  Gottinguo  ot  Leide,  1754. 
Contemplation  de  la  Nature.    Hambourg,  1782.    Vol.  i,  pp.  305-312. 

fBeitragc    1818.    P.  98-99. 

BPhysiologio  Vcgtftale.    Paris,  1832.    Vol.  i,  p.  61. 

<ff  Neoes  System  der  Pflanzenpkysiologie.    Vol.  ii,  p.  112. 

••Physiologie  der  Gowachse.    Vol.  i,  p.  510. 
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1.  Mode  of  deposition  of  dew  upon  plants. — Air  bathes  in  sonic  way  the 
bodies  surrounded  by  it,  and  it  adheres  rather  strongly  to  their  surface. 
When  we  observe  the  epidermis  of  leaves  under  the  microscope  we  re- 
cognize this  adhesion  of  the  air.  Now,  dew  being  condensed  on  the  sur- 
face of  the  leaves  cannot  displace  this  stratum  of  adherent  air.  The 
dew  as  it  is  deposited  forms  a  great  number  of  small  globular  drops, 
distinct  and  separate,  which  do  not  exactly  wet  the  leaves.  These  little 
drops  augment  in  volume  with  the  increase  of  vapor  condensation,  and 
coming  soon  in  contact  with  each  other,  they  at  length  form  a  continu- 
ous layer.  Under  this  liquid  coating  we  perceive  a  lamina  of  air  more 
or  less  complete,  which  is  interposed  between  the  deposit  of  dew  and  the 
epidermis  in  such  a  way  that  contact  is  not  direct. 

2.  Condition  of  the  epidermal  surface. — The  epidermis  is  usually  found 
in  a  state  which  renders  it  more  or  less  difficult  to  wet.  This  state  is  a 
consequence  of  the  evaporation  taking  place  every  day  at  its  surface,  or 
in  other  words  its  transpiration.  "  The  water  alone,77  says  Scbleiden,* 
u  is  evaporated  at  its  surface,  and  is  deposited  as  a  thicker  or  thinner 
layer  of  substances  which  were  in  solution  in  the  cellular  juice,  covering 
the  external  surface  of  the  epidermic  cells.  At  the  same  time  these  sub- 
stances under  the  action  of  atmospheric  oxygen  undergo  a  chemical 
modification,  and  are  changed  in  a  manner  which  renders  it  still  more 
difficult  for  the  passage  of  liquid.  It  is  thus  that  wax  and  resin  appear 
finally  on  this  surface.'7  "  Transpiration,77  adds  Duchartre,  "  being  in 
direct  proportion  to  the  intensity  of  solar  light  and  heat,  it  follows  that 
the  production  of  the  layer  of  wax,  which  coats  the  epidermic  cuticle, 
takes  place  in  the  most  energetic  manner  possible  on  a  fine  day,  and  it 
is  then,  too,  that  dew  is  ordinarily  formed  in  greatest  abundance.77  This 
circumstance  cannot  certainly  favor  the  absorption  of  water  as  it  is  de- 
posited. "  If  greasy  matter,77  observes  Garreau,  t  u  is  already  an  ob- 
stacle to  the  absorption  of  water  among  plants  whose  leaves  are  buried 
in  part  in  the  ground,  it  becomes  henceforth  almost  certain  that  those 
whose  leaves  float  constantly  in  the  air,  and  exhale,  under  the  influ- 
ence of  summer  heat,  a  large  proportion  of  fatty  substance,  ought  not 
to  be  more  endosmotic  than  the  preceding.77 

The  existence  of  this  greasy  coating  on  the  surface  of  the  epidermis 
enables  us,  moreover,  to  comprehend  why  the  leaves  do  not  absorb  the 
dew  deposited  upon  both  their  faces.  * 

3.  Anatomical  structure  of  leaves. — The  air  found  in  a  more  or  less  con- 
siderable quantity  between  the  cells  of  their  parenchyma  is  a  new  ob- 
stacle to  the  penetration  of  water  from  the  exterior  to  the  interior  of 
the  organs  of  leaves,  according  to  their  anatomical  structure.  On  the 
wfiole,  and  for  the  three  reasons  indicated  above,  Dutrochet  thinks  that 
the  nonAibsorptiou  of  dew  by  the  organs, which  it  wets,  is  a  fact  of  easy 
explanation. 

It  is  not  without  importance  in  this  place  to  destroy  a  popular  belief, 
which  has  even  passed  into  some  scientific  works,  on  the  subject  of  faded 
plants  recovering  their  turgescence  by  the  direct  action  of  dew.  Seeing 
that  plants  wilted  by  the  heat  of  day,  says  Duchartre,  recover  the  tur- 
gescence of  their  tissues  and  their  freshness  in  the  night  during  which 
they  are  covered  with  dew,  it  is  thought  that  this  circumstance  points  to 
the  absorption  of  the  water  which  covered  their  surface.  In  this  con- 
nection scientists,  as  well  as  the  vulgar,  have  united.  Thus  Senebier, 
in  common  with  all  physiologists,  in  speaking  of  dew-drops,  has  said : 

M  _       .  I,  I ■  II  "* 

*  Din  Physiologie  dcr  Pilanzeu  imd  Thiore.    P.  118. 

t  Aiiujik'S  ries  Scieuces  NatureUcs.    Idi9.  Vol.  xiii,  p.  325. 
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"  Plants  wilted  by  the  heat  of  a  parching  sun,  recover  their  freshness 
during  the  night  when  they  are  covered  with  these  drops."* 

Now,  in  this  conclusion,  says  Dntrochct,  there  has  been  attributed 
altogether  to  local  and  direct  absorption  what  was  duo  to  the  simple 
moistening  of  the  ground  by  the  condensation  of  the  aqueous  vapor  of 
the  atmosphere,  Duchartre  has  been  able  to  elucidate  the  subject  by 
two  modes  of  observation,  which  seem  to  put  this  confusion  into  fall 
relief,t  and  according  to  which  it  follows  that  leaves,  even  in  their 
greatest  thirst  for  water,  do  not  directly  introduce  into  their  tissues  the 
dew  deposited  upon  their  surface  during  the  night.  It  is  by  the  moist 
earth  that  the  absorption  of  dew  is  effected. 

To  sum  up,  after  the  very  numerous  and  delicate  observations  made 
by  Duchartre  during  five  years,  his  conclusions  relative  to  the  action  of 
dew  on  vegetation  are  the  following :  li  Plants  do  not  absorb  the  dew  con- 
densed on  their  surface,  and  hence  ideas  of  this  kind  which  have  pre- 
vailed up  to  our  own  day  are  deprived  of  foundation.  Dew  does  not, 
therefore,  exert  any  immediate  and  direct  influence  upon  vegetation. 
Its  action  upon  vegetables  is  no  less  important  in  a  great  number  of 
cases,  but  it  takes  place  and  is  explained  differently  from  what  we  had 
always  thought. 

The  first  effect  produced  by  dew  upon  vegetables  is  to  suppress  their 
transpiration  almost  entirely,  which  is  already  much  enfeebled  by  the 
obscurity  and  descent  of  the  temperature  at  night,  but  which  will  con- 
tinue in  some  measure  without  the  deposit  of  dew.  Dew,  therefore, 
causes  the  plant  to  pass  from  a  period  of  aetivity  during  the  day  to  a 
period  of  repose  during  the  night.  Thanks  to  this  suppression  of 
aqueous  waste,  however  little  humidity  the  roots  find  in  the  ground, 
they  obtain  enough  to  repair  the  losses  which  the  diurnal  transpiration 
of  the  leaves  caused.  Occasionally,  even  in  the  absence  of  all  absorp- 
tion by  the  roots,  the  apparent  state  of  the  plant  may  be  notably  modified 
by  reason  of  a  single  displacement  of  the  nourishing  liquids,  which,  from 
the  stem  and  root,  proceed  into  the  wilted  leaves,  and  restore  to  them 
the  fullness  of  their  tissues. 

But  it  is  chiefly  through  the  medium  of  the  ground  that  dew  acts  upon 
vegetation.  Its  action  is  exerted  in  two  modes :  1.  The  dew  deposited 
upon  the  leaves  remains  there  only  in  an  inconsiderable  quantity,  for 
above  a  certain  measure,  variable  with  different  plants,  it  commences 
to  fall  upon  the  ground  by  its  own  weight,  in  a  sort  of  local  shower. 
2.  The  earth,  as  a  porous  and  hygroscopic  body,  then  receives  the  moisture, 
which  is  at  once  sucked  up  by  the  plant's  roots,  in  the  same  way  as  the 
moisture  in  the  air.  The  dew  also  trickles  along  the  stems,  branches, 
and  trunks  to  the  ground.  Upon  mountains  the  soil  formed  of  permeable 
earth  is  continually  humid.  Otto  Sendtner,  who  has  made  observations 
in  Bavaria,  asserts  that  upon  these  high  mountains  dew  is  more  abundant 
than  rain.  |  In  the  forests  of  warm  countries  dew-drops  continually 
fall  from  the  trees  in  the  form  of  a  plentiful  shower. 

For  the  rest  the  total  quantity  of  dew  deposited  upon  leaves  has  been 
much  exaggerated.  Duchartre  has  made  the  following  experiments, 
which  prove  how  trifling  this  deposit  is :  A  Rortenma  bore  fourteen 
large  leaves,  whose  extent  was  on  each  face  at  least  a  square  decimeter, 
and  28  square  decimeters  for  the  whole  surface  of  the  limb.  The  dew 
which  covered  this  Jlorten&ia  was  in  such  abundance  that  it  was  gathered 
into  pools  wherever  it  found  a  small  cavity.   Nevertheless,  all  this  liquid 

*  Physiologic  V($g<?tale.   Vol.  iii,  p.  94. 
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stratum  weighed  only  7.2  grams  in  two  nights  of  observations,  and  7 
grams  on  the  third ;  it  had,  therefore,  only  7  cnbic  centimeters  in  volume. 
We  .see  thence  that  each  leaf  had  for  its  part  one-half  cnbic  centimeter 
of  water  spread  oat  upon  two  square  decimeters  of  surface.  This  small 
quantity  of  liquid,  adds  Duchartre7  which  is  sufficient  to  cover  entirely 
both  .sides  of  a  leaf,  so  as  even  to  form  the  deepest  layer  it  can  hold,  ex- 
plains very  well  the  shower  of  dew  which  the  ground  receives  every 
time  that  the  condensation  of  atmospheric  humidity  is  effected  energeti- 
cally. 

ACTION  OF  ML5TS  UPON  "VEGETABLES. 

Mists  must  be  dense  enough  and  humid  enough  to  deposit  a  film  of 
water  upon  plants.  The  action  of  mists  upon  vegetation  has  been 
studied  by  Duchartre*  after  the  same  method  adopted  in  the  case  of 
dew,  and  in  the  condensation  of  vapor  upon  vegetation  he  reached  the 
same  conclusions. 

Mist  condensing  on  the  surface  of  plants,  even  like  a  heavy  dew,  has 
never  increased  their  weight  by  any  appreciable  quantity.  The  leaves 
and  different  pails  of  the  plant  act  under  mist  just  as  under  the  deposit 
of  dew.  Where  the  mist  has  not  wet  the  plants,  the  transpiration  of  the 
leaves  has  been  only  weakened,  not  suppressed,  particularly  during  the 
day.  But  the  suppression  of  transpiration  was  complete,  or  at  least 
nearly  so,  when  the  deposit  of  mist  had  clothed  these  organs  with  an 
entire  coat  of  moisture. 

These  facts  establish  conclusively,  as  Duchartre  believes,  that  mists 
exert  upon  vegetation  only  a  secondary  influence,  since  they  supply  plants 
with  nothing,  and  only  diminish,  or  at  most  momentarily  suppress  their 
waste.  Their  function  becomes  much  more  important  in  certain  locali- 
ties, particularly  in  the  zone  of  mean  altitude  upon  inter-tropical  moun- 
tains, where  the  epiphyte  plants  abound,  and  where  prevails,  chiefly 
through  this  cause,  an  excessive  humidity.  In  every  case  it  is  from  the 
trickling  of  water  to  the  ground  that  the  action  of  heavy  mists  is  as  ad- 
vantageous to  vegetation  as  that  of  dew. 

For  the  action  of  mists  upon  vegetation,  as  for  that  of  dew,  we  are 
forced  to  confine  ourselves  to  the  experiments  and  conclusions  of  Du- 
chartre ;  because  all  that  has  been  said  on  this  subject  has  either  no 
scientific  value  or  presents  no  fact  of  importance.  On  the  other  side, 
after  the  hygroscopic  action  just  pointed  out,  mists  appear  to  have  no 
other  influence  than  that  of  certain  electric  mists  still  doubtful  and  un- 
known, or  those  called  dry  mists,  because  of  the  atmospheric  dryness 
which  accompanies  them. 

For  the  study  of  this  question  I  cannot  do  better  than  to  recommend 
to  agriculturists  Peltiers's  important  memoir  upon  the  different  kinds  of 
mists,  t  This  conscientious  observer  divides  them  into  simple,  negative, 
and  positive  mists,  according  to  their  electric  nature,  the  last  two  being 
subdivided  into  two  others. 

Of  the  influence  of  electric  mists  upon  plants  and  animals  he  acknowl- 
edges that  we  have  not  sufficient  observations  to  enable  us  to  treat  it 
properly.  In  those  previously  made,  some  contain  only  the  indication 
of  an  electric  tension  without  specifying  either  sign  or  intensity;  others 
mention  only  that  diseases  have  followed  the  presence  of  mists,  without 
saying  whether  or  not  they  were  electric.    He  believes  that  ir  agricul- 

#  Atmalos  dos  Sciences  Naturelles.    Botsnique.    Paris,  1861.    Vol.  xv,  pp.  156-160. 
t  M6inoires  couronnes  de  l'Aoademie  des  Sciences  do  Bruxelles,  1841-42,  vol.  xv,  2m# 
partie,  pp.  1-25. 
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turists  would  follow  the  progress  of  mists  with  an  electrometer,  according 
to  his  method,  we  should,  in  a  few  years,  know  the  true  cause  of  certain 
alterations  in  vegetables,  and  perhaps  of  certain  diseases  which  suddenly 
afflict  men  and  animals. 

Theory  causes  him  to  foresee  that  when  a  negative  cloud  descends  very 
near  the  ground,  all  the  conducting  elevations  serve  as  media  for  neutral- 
izing the  electricity.  Animals  and  plants  possess  conducting  liquids,  and 
as  they  are  raised  above  the  level  of  the  soil  serve  as  radiating  points 
between  the  earth  and  the  mist.  Vegetables  penetrating  the  ground  as 
far  as  moist  soil,  and  being  elevated  and  ramified  into  points  or  asperities, 
are  bodies  very  suitable  to  fill  this  office  according  to  their  conducting 
power.  We  have  many  examples  where  in  storms  trees  have  served  as 
conductors  of  discharges  from  the  clouds,  and  at  the  same  time  preserved 
their  stigmas  from  injury.  Vegetables  are  conductors  only  by  the  sap 
which  penetrates  them ;  consequently  every  electric  current  may  alter 
their  nature  by  three'means:  The  first  that  every  electric  current  trav- 
ersing a  solution  renders  its  extremity  acid  or  alkaline,  according  to  the 
direction;  in  this  way  the  leaves  and  flowers  may  become  more  acid  or 
more  alkaline,  according  to  the  positive  or  negative  influence  of  the  mist 
or  cloud.  The  second  alteration  is,  that  electric  radiation  takes  place  at 
their  extremities  only  by  carrying  off  a  part  of  their  humidity.  The  sap 
is  evaporated  and  transports  contrary  electricity,  which  must  neutralize 
that  of  the  mist,  as  the  water  in  a  capsule  or  cistern  evaporates  much 
more  rapidly  under  electric  influence.  If  this  be  powerful,  the  current, 
and  consequently  the  evaporation,  will  be  considerable,  and  the  plant 
will  be  dried  up.  We  have  seen  wonderful  examples  of  this  in  the 
Chatenay  water-spout,*  and  also  in  the  helm  ivind  when  of  some  dur- 
ation. In  fine,  the  current  may  acquire  such  an  intensity  by  the  pas- 
sage of  thunder  or  the  prolonged  efflux  of  electricity  that  all  the  sap  is 
vaporized,  it  shatters  the  walls  which  hold  it  and  the  wood  into  fine 
splinters.  This  has  occurred  very  often  from  thunder-bolts,  and  the 
Chatenay  water-spout  alone  furnishes  us  eight  hundred  and  fifty 
examples. 

Many  agriculturists  have  thought  that  dry  mists  rust  wheat,  and 
Duhamel  has  said  that  this  effect  occurred  principally  when  the  crop 
was  in  full  growth,!  and  not  when  its  tissues  were  dry.  These  two  ob- 
servations connected  prove  that  Duhamel's  rust  is  the  product  of  an 
electric  current,  since  it  takes  place  after  dry  mists,  and  when  the  plant, 
by  its  humidity,  becomes  a  conductor.  Another  observation  due  to 
Lemaitre,  is,  that  a  thick  smoke  produced  by  the  combustion  of  moist 
grass  protects  the  field  over  which  it  rises  as  a  conductor  of  electricity. 
What  has  proved  an  obstacle  to  these  researches,  says  Peltier,  is  the 
abuse  made  of  the  observed  connection  between  "the  rust"  and  dry 
mists,  from  which  some  have  referred  all  other  diseases  of  plants  to 
electric  mists.  Experiment  not  confirming  this  abuse  of  a  good  observ- 
ation, these  researches  were  forsaken. 

We  invite  educated  agriculturists  to  revive  the  subject,  and  observe 
if  the  tallest  plants  are  not  more  liable  to  rust  after  electric  mists  than 
low  and  sheltered  ones,  and  to  compare  the  loss  of  sap  in  reddened 
plants  with  neighboring  green  ones. 


•Peltier,  Snr  la  Formation  dos  Trombes.    Paris,  18*40.    P.  151. 

t  Elements  d' Agriculture.  Paris,  1779.  Li  vie  3,  clip.  3.  Mcmoires  tie  Tillet.  1773-74. 
Fagou,  Hi6toire  de  l'Acad&nie  des  Sciences.  1710.  P.  62.  Philiipar,  Traits  Urauo- 
graphique.    1837.    Turpin,  Sur  lea  maladies  des  plantcs. 
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ACTION  OF  LIGHT  (SOLAR  RAYS)  ON  THE  GERMINATION  AND  GROWTH 

OF  PLANTS. 

When  it  seed  is  placed  in  a  humid  soil,  germination,  which  consti- 
tutes the  first  symptom  of  vegetable  life,  soon  manifests  itself;  the  radi- 
cle appears  first,  from  which  the  roots  branch  out  later;  then,  at  the 
other  extremity,  the  plnmule  rises,  swells,  and  permits  the  leaves  to  ap- 
pear in  a  rudimentary  state.  If  we  follow  the  germ  during  this  evolu- 
tion, we  find  that  it  transforms  the  oxygen  of  the  .air  into  carbonic  acid 
by  the  loss  of  carbon.  Soon  the  plant  bears  full-blown  leaves ;  thence 
the  aerial  apparatus  is  constituted  for  a  function  diametrically  opposed 
to  the  apparatus  of  the  radicle.  Now  the  leaves,  when  illuminated  by 
the  sun?  far  from  giving  carbon  to  the  atmosphere  take  it  away  by  de- 
composing carbonic  acid.  During  the  first  period  of  vegetation,  the 
plant,  still  in  its  embryonic  state,  constantly  diminishes  in  weight,  owing 
to  the  consumption  of  its  carbon  by  the  oxygen  of  the  air;  this  is  true 
combustion.  But  from  the  time  of  the  appearance  of  the  leaves,  the 
plant  increases  in  weight,  owing  to  the  assimilation  of  carbon  which  it 
borrows  from  the  carbonic  acid  of  the  atmosphere;  this  is  the  opposite 
to  combustion,  it  is  the  reduction,  the  revivification  of  a  charred  body. 
But  this  assimilation  only  takes  place  under  the  action  of  light.  In 
darkness  the  leaves  lose  carbon  as  do  the  vegetable  embryo  and  the  roots 
in  all  circumstances.  A  plant  during  its  whole  existence  is,  therefore, 
really  submitted  to  two  antagonistic  forces,  the  one  tending  to  abstract, 
the  other  to  add  matter,  aiwl  the  force  which  is  dominant  increases  or 
diminishes  the  weight  of  the  plant.  Following  the  relation  existing  be- 
tween these  two  forces,  which  is  determined  by  the  intensity  of  light 
and  temperature,  a  plant  will  produce  oxygen  or  carbonic  acid  in  very 
variable  proportions,  or  it  may  not  emit  either  of  these  gases.  We  thas 
reach  the  conclusion  that  vegetable  organism,  placed  in  a  feebly  illumi- 
nated medium,  will  remain  in  some  sort  stationary  during  entire  months, 
as  Boussingault  had  the  opportunity  of  observing.* 

If  the  plant  is  constantly  submitted  to  two  antagonistic  forces,  losing 
useful  matter  by  one  and  gaining  by  the  other,  it  is  of  the  highest  im- 
portance that  our  efforts  in  agricultural  art  should  be  united  for  its 
greatest  development  and  largest  production.  Of  all  the  natural  forces, 
after  that  of  heat,  which  exert  a  powerful  influence  over  vegetable  ex- 
istence, the  action  of  light  can  be  least  dispensed  with.  But  in  solar 
radiation  we  must  primarily  consider  three  actions  very  distinct  in  their 
effects,  which  operate  at  once  simultaneously  and  independently  accord- 
ing to  surrounding  circumstances.  These  three  elements,  which  are 
diversely  distributed  through  the  whole  extent  of  the  solar  spectrum, 
are:  1.  The  calorific  action^  principally  sensible  in  the  least  refrangible 
rays,  the  red,  and  beyond  it  in  the  obscure  portion  of  this  end  of  the 
spectrum.  2.  The  luminous  action,  in  the  mean  rays  of  the  yellow.  3. 
The  chemwal  action,  in  the  most  refrangible  rays  of  the  blue  and  violet, 
as  well  as  beyond  in  the  obscure  portion  of  the  opposite  end  of  the 
spectrum.  It  may  be  remarked  that  the  red,  yellow  and  blue,  which  have 
the  maxima  of  the  calorific,  luminous,  and  chemical  actions,  constitute 
also  the  three  primitive  colors  which  give  rise  by  their  mutual  combina 
tion  to  the  seven  colors  of  the  solar  spectrum.  We  should,  therefore, 
know  which  of  these  three  solar  radiations  is  predominant  in  the  phe- 
nomena of  the  germination  of  seeds  and  the  growth  of  plants;  in  the 
decomposition  of  the  carbonic  acid  of  the  atmosphere  and  the  fixation 

*  Auuales  iks  Sciences  Naturclles.    Botanique.    18G4.    Vol.  i,  pp.  314-324. 
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of  carbon  in  their  tissues ;  and  in  the  production  of  the  green  substance 
or  chlorophyll  these  constituting  the  three  great  physiological  acts  of  the 
vegetable  kingdom.  Unfortunately  all  the  experiments  yet  undertaken 
are  so  contradictory  that  on  this  point  there  still  exists  in  science  the 
greatest  confusion,  and  in  practice  they  have  naturally  remained  with- 
out application.  In  order  that  scientists  and  agriculturists  may  verily 
or  make  use  of  these  experiments,  we  briefly  mention  them. 

The  paleness  or  whiteness  of  the  parts  of  vegetables,  when  they  are 
sheltered  from  the  action  of  light,  called  by  the  moderns  the  etiolation 
of  plants,  did  not  escape  the  observing  niind  of  Aristotle,  who  described 
it  correctly  enough,  only  he  wrongly  believed  that  the  roots  owed  their 
paleness  to  their  underground  position ;  for  they  do  not  become  green 
\rhen  exposed  to  light,  and  those  which  grow  there  are  white.  Still  some 
roots  are  in  themselves  green,  with  or  without  the  production  of  green 
matter  or  chlorophyl.  The  celebrated  botanist,  John  Ray,*  first  among 
the  moderns,  proved  in  1G86,  by  many  experiments,  that  light  alone  exerts 
an  influence  upon  the  green  color  of  plants,  that  they  scarcely  vegetate 
at  all  under  an  opaque  vase,  and  that  their  stems  become  extremely 
elongated ;  this  phenomenon  was  neither  owing  to  the  want  of  air,  nor 
to  the  influence  of  heat.  Charles  Bonnet  established!  that  it  was  owing 
to  the  dark.  Meese  {  and  Senebier  §  analyzed  the  cause  and  the  circum- 
stances. Michellotti  ||  also  first  proved  that  light  was  injurious  to  germ- 
ination, and  Ingenhousz  ff  and  Senebier  **  found  that  seeds  germinate 
more  rapidly  in  the  shade  than  in  sunshine.  After  the  tendency  of  stems 
to  turn  toward  the  light,  three  other  phenomena  were  discovered  at  the 
commencement  of  this  century  relating  to  the  influence  of  solar  rays 
upon  vegetation.  Thomas  Andrew  Knight  indicated  for  the  first  time 
in  1812  the  tendency  of  some  stems  to  shun  the  light  in  place  of  seeking 
it,  and  Dutrochet  tt  demonstrated  it  in  the  most  incontestable  manner. 

Dutrochet  Jf  himself  pointed  out,  in  1824,  the  tendency  of  roots  to  turn 
toward  the  light,  and,  in  1844,  J.  Payer  §§  discovered  the  contrary  dis- 
position in  other  roots  to  shun  the  light.  I  pass  over  for  want  of  space 
other  less  important  facts  which  have  been  since  discovered. 

After  recognizing  the  action  of  natural  and  artificial  light  upon  the 
growth  of  plants  and  the  production  of  green  matter,  we  will  proceed 
to  study  the  influence  of  the  different  colors  of  the  spectrum  upon  vege- 
tation, by  the  aid  of  colored  glass  and  liquids,  and  later  by  the  colored 
rays  of  the  solar  spectrum ;  it  is  in  these  delicate  experiments  that  ob- 
servers disagree,  as  we  shall  soon  find  out. 

Senebier,  ||||  who  appears  to  have  been  the  first  to  take  up  this  impor- 
tant question,  published  in  1783  experiments  which  he  began  seven  years 
before,  which  were  continued  during  four  years.  His  conclusions  areas 
follows :  1.  The  size  of  the  stems  and  their  whiteness  are  so  much  the 
greater  as  the  plant's  illumination  is  less ;  but  the  green  color  of  the 
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leaves  does  not  follow  this  rule  absolutely.  2.  The  highest  illuminating 
rays,  the  yellow  and  red,  do  not  give  to  leaves  the  most  decided  green 
tint;  the  violet  ray  produces  this  effect  with  the  lowest  illuminating 
power.  Senebier  draws  the  conclusion  that  the  green  color  will  be 
deeper  when  there  is  less  light  reflected  from  the  leaf  and  more  penetra- 
ting it,  and  on  account  of  this  the  violet  ray  gives  the  leaves  a  deeper 
green  than  natural  light.  3.  After  the  violet  rays,  plants  become  more 
developed  in  the  red  rays  than  in  the  yellow. 

By  submitting  plants  to  the  action  of  light  transmitted  through  glass  of 
different  colors,  PAbb6  Tessier*  remarked,  in  1781,  that  the  intensity 
of  the  green  tint  of  leaves  went  on  decreasing  from  white  glass  to  deef 
yellow ;  that  leaves  become  sensibly  green  under  the  influence  of  lamp* 
and  of  the  light  of  the  moon.  He  also  observed  that  the  stems  are  very 
strongly  inclined,  when  we  place  black  materials  behind  the  plant;  the 
inclination  is  very  feeble  when  the  stuff  is  white ;  and  it  is  almost  noth- 
ing when  we  place  a  looking-glass  behind  the  vegetable.  Leaves  which 
were  placed  behind  a  pane  of  white  glass  were  green ;  less,  however, 
than  if  the  pot  had  been  outside  of  the  apartment.  Leaves  behind  a 
pane  of  blue  glass  were  still  more  green,  there  being  between  them  and 
the  preceding  a  sensible  shade.  Leaves  behind  a  clear  yellow  pane 
differed  from  the  last  only  by  being  a  shade  less  green.  In  fine,  the 
least  green  of  all  were  those  which  had  been  placed  behind  a  deep 
yellow  pane ;  the  difference  was  striking. 

In  1817,  Dr.  Sebastian  Poggioli,t  instead  of  submitting  plants  to  light 
transmitted  through  colored  glass,  conceived  the  happy  idea  of  placing 
them  under  the  rays  of  the  solar  spectrum.  He  observed,  after  the  third 
day,  that  the  smallest  plant  submitted  to  the  violet  rays,  surpassed,  in 
development,  those  under  the  influence  of  the  red  rays,  "the  latter,  on  the 
fourth  day,  appearing  to  be  blanched.  The  cotyledonous  leaves  of  the 
plantlets  in  the  two  vases  changed  their  positions,  and  directed  their 
upper  surfaces  one  toward  the  red  light,  and  the  other  toward  the  violet. 
The  direction  was  more  rapid  with  the  plantlets  submitted  to  violet  rays 
than  with  those  which  had  been  submitted  to  red  rays.  The  two  cotyl- 
edonous leaves  which  crown  the  plantlets  of  Rapluinm  rusticanus  di- 
rected their  upper  faces,  in  the  first  place,  toward  violet  light,  and  in 
the  second,  toward  red.  The  seeds  of  Brassica  eruca  germinate  more 
promptly  under  the  influence  of  red  rays  than  under  green  rays,  and 
more  promptly  under  green  than  violet  rays. 

In  1830,  Adolphe  Brogniart  and  de  Jussieu  saw  the  two  opposite 
leaves  which  terminate  the  plantlets  of  Alsine  media  direct  in  the  same 
manner  their  upper  faces  toward  the  red  light  to  which  alone  they  were 
submitted.!  Thus  the  phenomenon  was  the  same  as  that  observed 
twenty-seven  years  before  by  Poggioli.  Brogniart  remarks  that  he  had 
observed,  as  had  Charles  Morren,  that  the  yellow  rays  approached,  in 
their  action,  nearer  than  any  of  the  others  to  white  light;  but,  as  this 
depended  upon  the  fact  that  yellow  glass  allowed  a  very  large  quantity 
of  white  light  to  pass  through  it,  while  green  and  blue  passed  but  a  lit- 
tle, and  red  glass  none  at  all,  the  intensity  of  light  differed  extremely 
in  all  these  experiments. 

In  1832,  Charles  Morren, §  by  the  aid  of  experiments  with  colored 
glass,  reached  the  following  conclusions:  1.  That  the  colors  of  the  spec 
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tram,  with  the  exception  of  green,  only,  like  darkness,  assist  germina- 
tion as  their  illuminating  power  becomes  less.  2.  That  under  the  col- 
ored rays  of  greatest  illuminating  power,  the  radicles  develop  least  and 
slowest,  and  that  the  plumules,  on  tbe  contrary,  grow  best  and  quickest. 
3.  That  under  the  rays  with  low  illuminating  powers,  the  radicles  and 
plumules  develop  as  they  do  in  the  shade.  4.  That,  consequently,  the 
etiolation  of  vegetables,  under  the  prismatic  rays,  happens  in  inverse 
proportion  to  their  illuminating  property.  5.  That  the  green  color  of 
vegetables  is  developed  much  more  rapidly  under  the  influence  of 
composite  light  than  under  decomposed  rays.  6.  That  the  yellow 
rays  possess  the  maximum,  and  the  orange  rays  the  minimum  de- 
gree of  coloring  plants  green,  and  the  other  rays  do  not  turn  them 
green  at  all.  7.  That  the  yellow  ray  greens  them  more  when  it  is 
less  intense,  but  that  it  requires  much  more  time  to  produce  this  effect 
than  white  light  does,  and  that  it  can  never  produce  the  same  depth  of 
color. 

In  1837  and  the  following  years  Dutrochet  made  a  great  number  of 
experiments  upon  the  influence  of  light  on  vegetation.  None  of  the 
stalks  of  Lepidium  sativum  showed  the  least  inflection  toward  light 
transmitted  by  red  glass.  At  the  end  of  eight  days  they  had  increased 
considerably  in  length,  but  remained  straight  and  vertical.  These  ob- 
servations completely  confirm  those  of  Payer  upon  the  same  plant.  On 
the  contrary  the  stalks  of  AMne  media  were,  at  the  end  of  three  days, 
all  turned  towards  light  transmitted  through  red  glass.  On  turning 
the  vase  in  such  a  way  as  to  direct  the  inflection  of  the  stalklets  toward 
the  base  of  the  apparatus,  four  hours  afterward  they  were  bent  anew 
toward  the  red  light.  Dutrochet  then  proved  that  this  depended  on 
the  size  of  the  stalklets  of  the  two  plants;  that  the  only  plants  bent 
toward  red  light  were  those  whose  diameter  was  less  than  fifty-five- 
hundredths  of  a  millimetre;  a  tenth  of  a  millimetre  difference  between 
the  diameter  of  one  stalklet  and  another  of  the  same  species,  near  a 
certain  limit,  sufficed  to  bend  one  toward  the  light,  and  leave  the  other 
in  its  natural  position. 

The  experiments  of  Dutrochet  prove  that  the  stalks  of  plants  are 
bent  toward  red  light  transmitted  without  mixture  by  glass  of  this 
color;  while,  according  to  Payer,  they  inclined  toward  blue  or  violet 
light.  Dutrochet  here  raises  an  important  question,  whether  it  is  not 
the  luminous  intensity  of  the  colored  rays  which  determines  the  inflexion 
of  vegetable  stalks,  an  intensity  varying  with  the  transparency  of  the 
glass.  The  first  flexion  in  the  stalks  toward  the  light  is  shown  without 
exception  in  those  submitted  to  the  violet  rays;  afterward,  in  the  indigo 
and  blue  rays,  and  ordinarily  at  the  same  time  in  the  lavender  rays 
which  form  the  almost  invisible  continuation  of  the  spectrum  beyond 
the  violet;  then  in  the  yellow  and  green  rays,  in  the  orange,  and  finally 
in  the  red  rays.  Beyond  violet  the  flexion  of  stalks  reaches  twenty  and 
sometimes  even  thirty  centimeters,  according  to  the  intensity  of  the 
light;  but  beyond  the  red  rays  the  flexion  of  the  stalk  extends  very 
little. 

Previous  to  1837,  Doctor  John  William  Draper,  of  New  York,  having 
made  several  experiments  on  the  .action  of  different  rays  of  the  solar 
spectrum,  concluded  that  the  yellow  ray,  the  most  luminous,  had  the 
power  of  producing  chlerophyl.  Plants  become  also  green  in  light  that 
has  been  submitted  to  the  action  of  the  yellow  solution  of  bichromate 
of  potassa,  and  so  deprived  of  those  rays  which  blacken  chloride  of 
silver;  the  same  is  true  of  light  which  passed  through  sulpho-cyanate  of 
iron,  and  sulphate  of  copper  and  ammonia;  in  every  instance  the  iea»vo& 
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becoming  green.  Seeds  of  common  cress  were  caused  to  germinate  and 
grow  under  these  circumstances.* 

"It  isnotthi3or  that  ray,"  adds  Draper,  "which  gives  rise  to  the 
color  of  beans.  The  absence  of  the  chemical  ray  or  the  calorific  ray 
does  not  appear  to  effect  it,  nor  have  we  any  direct  proof  that  the 
calorific  ray  exerts  auy  influence.  Humboldt  has  stated  that  in  the 
mines  of  Germany  plants  grow  in  recesses  where  the  sun's  light  never 
comes,  and,  provided  hydrogen  gas  be  present,  the  color  is  green.  In 
the  abysses  of  the  ocean,  at  depths  to  which  no  solar  beam  can  pene- 
trate, and  where  there  is  perpetual  night,  green  plants  are  found 
flourishing.  Light,  which  seems  to  act  merely  as  a  stimulus  on  the 
green  organs  of  vegetables,  indirectly  bringing  about  the  decomposition 
of  carbonic  acid,  though  accessory,  is  not,  however,  essential  to  the 
growth  of  plants.^ 

From  1840  to  1847  Robert  Hnntf  was  engaged  in  an  extensive  series 
of  experiments  on  the  process  of  germination  and  vegetable  growth  as 
affected  by  solar  radiations.,  These  experiments  were  undertaken  under 
the  auspices  and  at  the  expense  of  "The  British  Association  for  the 
Advancement  of  Science." 

The  results  to  which  he  was  led  are : 

1.  Light  prevents  the  germination  of  seeds,  as  was  formerly  asserted 
by  Michellotti,  Ingenhousz,  Meese,  Senebier,  and  others. 

2.  Actinism,  or  chemical  rays,  quickens  germination. 

3.  Light  acts  so  as  to  effect  the  decomposition  of  carbonic  acid  by 
the  growing  plant. 

4.  Chemical  action  and  light  are  essential  to  the  formation  of  the 
green  matter  of  the  leaves,  or  chlorophyl. 

5.  Light  and  chemical  rays,  independently  of  the  calorific  rays,  pre- 
vent the  development  of  the  reproductive  organs  of  plants. 

0.  The  heat  radiations  corresponding  to  the  extreme  red  rays  of  the 
spectrutfi  facilitate  the  flowering  of  plants  and  the  perfecting  of  their 
reproductive  principles. 

As  to  the  conditions  in  which  the  luminous,  chemical,  and  caloric 
principles  exist  in  light  during  the  different  seasons,  he  has  found  that — 

In  the  spring  chemical  action  is  the  most  powerful,  and  is  in  very 
considerable  excess  of  pure  light  and  heat. 

As  summer  advances  the  quantity  of  light  and  heat  increases  to  a 
very  great  degree  above  chemical  action. 

In  the  autumn,  light  and  chemical  action  both  diminish,  and  the  cal- 
orific radiations  predominate. 

These  facts  bear  strikingly  upon  all  Hunt's  experiments ;  they  ap- 
pear to  confirm  his  conclusions  in  a  most  satisfactory  manner,  and  also 
to  point  to  a  singularly  interesting  order  in  nature,  which  is  the  fol- 
lowing : 

In  the  spring,  when  seeds  germinate,  and  young  vegetation  awakes 
from  the  repose  of  winter,  we  find  an  excess  of  the  principle  which  im- 
parts the  required  stimulus — that  is  of  chemical  action  ;  seeds  then  ger- 
minate, and  young  buds  and  shoots  are  developed.  In  the  summer  this 
exciting  agent  is  counteracted  by  another  possessing  different  powers, 
upon  the  exercise  of  which  the  formation  of  the  plant's  structure  de- 

■  I      ■  I  -  .       ,  I     -      ■  -  ■  II  -  ■    ■  ■  W     ill.  I  I  ■  -    "         ~  ~  ■ 

*  Philosophical  Magazine.    1840.    Vol.  xvi,  pp.  81-84. 

t  Journal  of  the  Franklin  Institute.     18*37.    Vol.  xx,  pp.  2." 0-253. 

X  Philosophical  Magazine.  1840.  Vol.  xvi,  pp.  271-274.  Reports  British  Association. 
1842.  Part  I,  pp.  75-80.  1843.  Part  II,  p.  35.  1844.  Part  I,  pp.  29-32.  1*46.  Parti, 
pp.  33-34.  1847.  Part  I,  pp.  17-30.  For  the  theoretical  conclusions  seo  Reports  for 
1846  and  1847.  Researches  on  Light,  &c.  London.  1844.  8vo.,  pp.  105-202.  Tho 
Poetry  of  Science,  &c,  London.    1848.    8vo.,  pp.  335-362. 
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pends — that  is  luminous  action.  As  the  sun  becomes  more  active  the 
formation  of  woody  fiber  proceeds  under  this  agency,  and  the  chemical 
power  is  rendered  less  active  by  the  purity  of  the  light.  Finally,  in  the 
late  summer  and  in  the  autumn  these  are  checked  by  another  agency  with 
diminished  powers  of  light,  upon  which  the  development  of  the  flower 
appears  to  depend,  the  ripening  of  the  fruit,  and  the  perfection  of  the 
seed — and  this  is  thermic  action. 

The  experiments  of  Hunt  have  also  led  him  t#  detect  some  curious  in- 
fluences which  appear  due  to  dissimilar  rays,  and  in  their  action  exhibit 
great  inconstancy  of  effect.  One  class  of  rays,  the  same  to  which  Sir 
J.  Herschel  has  given  the  name  of  paratliermic  rays,  are  so  subdued  by 
the  influence  of  more  refrangible  rays,  as  to  be  nearly  inactive  during 
the  spring  and  early  summer  months ;  indeed  in  the  spring  they  scarcely 
produce  any  effect  upon  dead  vegetable  coloring  matter,  unless  their 
action  is  assisted  by  the  use  of  some  decomposing  agent  such  as  sul- 
phuric acid.  These  rays  increase  in  power  toward  autumn,  and  to 
them  appears  due  the  browning  of  the  leaf. 

In  all  his  writings  Hunt  has  repeatedly  stated  that  seeds  would  not 
germinate  under  the  influence  of  light,  when  deprived  of  that  principle 
on  which  chemical  change  depends ;  and  has  declared  as  a  law,  that  in 
its  relation  to  vegetable  life,  light  prevents  germination.  This  state- 
ment has  been  decidedly  objected  to  by  Doctors  Draper  and  Gardner,  of 
New  York. 

By  numerous  experiments  Hunt  also  found  that  the  chemical  princi- 
ple of  solar  radiation  produces  an  acceleration  of  the  germinating  pro- 
cess, so  that  in  everv  instance  the  seeds  influenced  by  these  chemical  rays 
germinated  in  one-half  the  time  required  by  the  seeds  placed  in  the  dark. 
In  ascertaining  if  the  influence  of  the  chemical  rays  was  confined  to  the 
surface  of  the  soil,  or  extended  below  it,  he  obtained  the  most  satisfac- 
tory evidence,  that  under  the  rays  which  passed  through  blue  glass, 
germination  began  at  a  depth  below  the  surface,  where  it  did  not 
take  place  under  ordinary  conditions.  In  every  instance  germination 
through  the  agency  of  radiations,  which  had  permeated  the  blue-glass 
in  less  time,  and  to  a  greater  depth  in  the  soil  than  was  possible 
in  comparative  experiments  where  the  seed  was  exposed  to  the  full 
influence  of  light  and  its  associated  radiations  as  combined  in  the  solar 
beam. 

As  to  different  colors  of  light,  Hunt  says,  that  if  the  young  plant 
continues  to  grow  under  the  influence  of  blue  rays,  it  will  for  some  time 
exhibit  luxuriance  and  present  in  its  earlier  stages  an  appearance  far  su- 
perior to  that  of  plants  grown  under  other  influences,  or  even  white  light. 
The  leaves  will  be  of  a  darker  green,  and  altogether  show  external  signs 
of  vigorous  health.  Even  in  the  earliest  stages  it  will  be  found  that 
the  plants  grown  in  the  full  sunshine,  or  under  yellow  or  red  media, 
representing  the  luminous  and  calorific  principles,  give  a  larger  quan- 
tity of  woody  fiber  and  less  water  than  those  grown  under  chemical  in- 
fluence. Plants  growing  in  the  shade,  in  like  manner,  contain  more 
water  than  those  in  full  sunshine  ;  hence,  we  cannot  infer  that  anything 
more  than  the  deprivation  of  light  influences  the  condition  of  plants  in 
these  experiments.  He  ascertained  that  as  great  a  difference  exists  in 
the  quantity  of  water  found  in  plants  growing  in  artificial  shade,  and 
plants  of  the  same  class  growing  unsheltered,  uiitler  the  ordinary  con- 
ditions of  sunshine.  It  is  therefore  evident  that  all  those  experiments, 
which  have  been  made  on  the  increase  of  grass  crops  by  littering  the 
fields  with  the  boughs  of  trees  and  the  like,  are  liable  to  the  error  al- 
laded  to ;  and  it  is  questionable  if  the  increased  product  of  an  «*£**  \% 
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not  principally  due  to  water,  rather  than  to  any  carocttaecca*  product ; 
consequently  the  increase  of  the  nutritive  property  is  noi  in  the  ratio  of 
the  increase  of  weight. 

Hunt  further  observes  that  it  frequently  happens,  when  the  media 
employed  cut  off  a  large  quantity  of  light,  and  admit  the  caemkal  prin- 
ciple freely,  that  no  formation  of  leaves  takes  place  after  the  develop- 
ment of  the  plumule  or  first  leaf  bud;  the  ground  stem,  instead  of  solid- 
fying,  remains  soft,  and  without  increasing  in  diameter,  extends  to  an 
enormous  length.  Nothing  like  this  occurs  under  the  infineiice  of  either 
light  or  heat.  It  would  appear  that  this  abnormal  condition  is  due  to 
the  excitement  of  the  chemical  rays,  acting  possibly  with  great  power 
upon  the  living  principle  in  the  roots,  by  which  the  elaboration  of  some 
organizable  matter  is  produced,  which  they  supply  as  food  to  the  stem. 
As  there  is  but  little  power  to  decompose  carbonic  acid,  there  is  not  the 
necessary  supply  of  carbon  to  give  rise  to  those  stems  and  leaves  which 
naturally  form  upon  the  primitive  stem. 

That  this  is  something  like  a  true  explanation  is  further  proved  by 
the  fact,  that  in  the  practice  of  planting  shoots,  the  use  of  blue  media 
is  highly  advantageous.  It  appears  to  increase  the  tendency  to  develop 
roots,  and  it  is  satisfactory  to  learn  that  some  gardeners  have,  without 
any  knowledge  of  the  cause,  employed  cobalt  blue-glass  to  aid  in  the 
striking  of  cuttings. 

According  to  Senebier,  plants  decompose  the  carbonic  acid  absorbed 
by  their  leaves  much  more  readily  under  the  influence  of  violet  rays 
than  under  any  other.  In  his  early  experiments  Hunt  thought  he 
had  found  the  correctness  of  Senebier's  opinion.  Dr.  Daubeny  and  Dr. 
Gardner  both  think  that  the  decomposition  of  carbonic  acid  increases 
with  the  increase  of  light,  and  that  it  is  more  rapid  under  the  influence 
of  the  yellow  ray  than  any  other.  In  the  experiments  of  Hunt,  by 
which  the  quantity  of  woody  liber  increases  with  light,  this  agent  seems 
to  be  essential  to  its  formation.  But  Hunt  explains  this  fact  by  saying 
that  the  decomposition  of  carbonic  acid  by  plants  under  the  agency  of 
light  is  not  a  simple  chemical  operation,  as  has  been  supposed  by  some, 
effected  by  the  chlorophyl,  but  the  result  of  an  exertion  of  the  vital 
principle  of  the  growing  plant  which  requires  the  external  stimulus  ot 
light  to  call  it  into  action. 

Hunt  seems  to  have  discovered  a  capital  point,  to  which  he  has  not 
himself  done  justice,  and  which  has  passed  entirely  unacknowledged 
by  other  observers.  It  is  that  in  all  his  experiments  he  has  found 
that  each  variety  of  plants  employed  was  influenced  by  different  rays. 
Cress  and  mustard,  for  example,  become  green  most  rapidly  in  the^reen 
ray,  mignionette  in  the  yellow,  and  peas  in  the  blue  ray.  He  observes, 
however,  that  the  influence  was  always  most  decided  between  the  limits 
of  the  mean  orange  and  the  mean  blue  ray,  and  that  it  took  it  much 
longer  to  green  plants  in  the  red  than  in  the  blue  ray. 

The  importance  of  this  discovery,  should  it  be  confirmed,  will  consist 
in  showing  the  action  of  light  upon  plants  to  be  identical  with  that  of 
heat.  If  each  plant,  as  we  have  seen  above,  possesses  its  own  zero  of 
temperature  and  requires  a  certain  different  degree  in  order  to  accom- 
plish each  of  its  physiological  functions,  in  light  the  greening  of  the 
leaves  or  production  of  chlorophyl  (and  probably  the  decomposition  of 
carbonic  acid  and  the  fixation  of  carbon)  needs  also  the  chemical  action 
of  a  certain  colored  ray  of  the  solar  spectrum.  The  difference  existing 
between  each  color  of  the  spectrum  being  only  a  difference  in  greater 
or  less  velocity  of  vibration,  and  of  properties  purely  relative,  as  in 
heat  and  light,  each  plant  will  be  therefore  chemically  affected  by  rays 
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of  different  colors.    At  least  this  is  the  conclusion  from  Hunt's  experi- 
ment. 

In  fine,  Hunt  thinks  that  the  manner  in  which  the  power  of  solar  ra- 
diation is  exerted  on  seed  beneath  the  soil  is  not  clear  to  us.  We  do 
not  know  whether  it  is  a  mere  disturbance  of  something  already  dif- 
fused through  matter,  or  in  the  seed,  or  an  emanation  from  the  sun.  All 
which  we  are  enabled  to  declare  is  that  "  the  germination  of  seed  is 
more  rapid  under  the  influences  of  chemical  rays,  separated  from  the  lu- 
minous, than  it  is  under  the  influence  of  the  combined  radiations  or  in 
the  dark."  That  the  formation  of  chlorophyl  is  not  directly  dependent 
upon  either  light  or  chemical  action,  regarded  as  isolated  principles, 
but  on  the  action  of  both  forces  acting  upon  plants. 

"  It  has  been  stated  by  Dr.  Gardner,"  adds  Hunt,  "  that  plants  ex- 
hibit a  lateral  movement  bending  toward  the  yellow  ray.  This  appears 
to  be  a  mistake ;  plants  under  the  influence  of  the  red  rays  bend  from 
the  light  but  along  the  line  of  the  ray ;  and  those  exposed  to  the  most 
refrangible  rays  turn  toward  it,  but  still  in  the  line  of  the  ray.  Now 
the  plants  which  first  become  green,  by  careful  treatment  in  this  way, 
are  those  exposed  to  the  rays  between  the  mean  green  ray  and  the  ex- 
treme blue.  The  action  is  continued  eventually  to  the  edge  of  the 
most  refrangible  violet  below  the  yellow  ray.  No  change  is  effected  be- 
yond the  visible  spectrum,  notwithstanding  the  abundance  of  dark 
chemical  rays ;  and  the  change  is  shown  only  where  there  is  really  the 
largest  amount  of  light.  I  therefore  conclude  that  the  luminous  rays 
are  essential  in  producing  the  decomposition  of  the  carbonic  acid  and 
the  deposition  of  carbon,  which  is  afterward,  in  all  probability,  con- 
tinued with  hydrogen  under  the  influence  of  the  purely  chemical  rays 
of  solar  light."  Finally,  Robert  Hunt  communicated  a  letter  to  the  Brit- 
ish Association  at  its  meeting  in  1853,  from  Messrs.  Laws  &  Co.,  of  Ed- 
inburgh, in  which  it  was  stated  that  by  adopting  the  plan  of  cutting 
off  luminous  rays  by  the  use  of  cobalt  blue-glass,  as  recommended  by 
Hunt,  they  succeeded  in  obtaining  healthy  germination  far  more  rap- 
idly than  in  ordinary  circumstances.  They  constructed  a  house  glazed 
with  blue  glass,  and  in  this  their  seeds  were  tested.  The  practical  ap- 
plication of  a  scientific  discovery  was  of  the  utmost  value  to  them. 
Tropical  seeds,  under  the  same  circumstances,  were  found  to  germinate 
in  a  few  days,  when  in  ordinary  conditions  many  weeks  were  required 
for  the  process.* 

According  to  PAbb6  Zantedeschi,  Garradori  had,  in  1841,  confirmed 
the  results  of  Senebier  so  far  as  that  the  power  of  light  to  color  vege- 
tables green  resides  in  an  eminent  degree  in  the  violet  and  blue  rays, 
although  it  is  more  feeble  than  in  ordinary  light,  t 

In  1843,  J.  Payer,f  by  making  use  of  colored  glass  and  afterward  of 
the  solar  spectrum,  found  that  the  tendency  of  stems  toward  the  light 
was  so  much  greater  as  the  light  was  less  iutense  or  reached  a  lower 
point.  As  the  plant  found  between  two  luminous  rays  of  different  in- 
tensities is  always  curved  on  the  side  of  the  stronger  light,  between  the 
blue  and  violet,  the  biue  region  has  always  the  greater  amount  of  this 
action,  and  in  it  is  found  the  maximum.  But  Payer  has  not  studied  the 
action  of  invisible  chemical  rays  beyond  the  violet,  upon  the  flexion  of 
the  stems,  as  Guillemin  has  done  later,  although  Hunt  found  no  influ- 
ence upon  vegetation  in  the  ultra-violet  rays.    I  am  also  inclined  further 

*  Report  British  Association.    1853.    fart  IT,  p.  63. 

t  Comptes-Rendus  de  1' Academic  des  Sciences  de  Paris.   1843.  Tome  xvi,  pp.  747-749. 
t  Comptes-Rendus  de  FAcade*mie  des  Sciences  de  Paris.    1843.    Tome  xv,  pp.  1194- 
1196.    1844.    Tome  xviii,  pp.  32-36. 
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to  believe  that  Hunt  has  not  paid  attention  enough  to  the  obscure  and 

chemical  rav.s. 

In  1842,  PAbb£  Zantede*ehi*  drew  the  following  conclusions  from 
his  experiments  upon  the  influence  of  solar  rays  transmitted  by  colored 
glass : 

1.  Vegetation  under  the  influence  of  light  transmitted  by  any  kind  of 
colored  glass  is  languishing  and  sickly,  as  was  observed  by  Senebier 
and  Carradori. 

2.  The  order  observed  for  germination  under  colored  glass  is  differ- 
ent from  that  observed  by  Senebier. 

3.  Violet  light  has  a  power  little  inferior  to  that  of  ordinary  light 
to  green  certain  vegetables,  as  Senebier  has  said :  the  balsam  is  in  this 
condition  but  it  does  not  take  place  with  Oxalis  multiflora. 

4.  As  to  the  vigor  of  vegetation  it  is  no  greater  under  violet  glass 
than  under  yellow  and  red  glass,  as  Senebier  had  observed. 

5.  Green  light  is  less  favorable  to  vegetation  than  red  light 

6.  The  most  vigorous  vegetation  for  Oxalis  multiflora  takes  place  un- 
der blue  glass. 

In  1844  Dr.  D.  P.  Gardner,t  of  New  York,  claimed  to  have  settled 
the  question  beyond  dispute  that  the  yellow  rays  produce  chlorophyl  in 
leaves,  as  Dr.  Draper  had  first  advanced ;  but  he  is  in  complete  disa- 
greement with  Hunt  and  other  experimenters.  Here  are  his  conclu- 
sions : 

1.  That  chlorophyl  is  produced  by  the  more  luminous  rays,  the  maxi- 
mum being  in  the  yellow. 

2.  This  formation  is  due  to  pure  light. 

3.  That  the  ray  toward  which  plants  bend  occupies  the  indigo  space 
in  Fraunhofer,8  lines. 

4.  This  movement  is  due  to  pure  light  as  distinguished  from  heat  and 
chemical  action. 

*  5.  That  pure  light  is  capable  of  producing  changes  which  result  in  the 
development  of  palpable  motion. 

6.  The  bleaching  of  chlorophyl  is  most  active  in  those  parts  of  the 
spectrum  which  possess  no  influence  in  its  production  and  are  comple- 
mentary to  the  yellow  rays. 

7.  This  action  is  also  due  to  pure  light. 

In  the  same  year  Robert  Harkness,f  of  England,  objected  to  Gard- 
ner's conclusions,  and  made  the  following  very  judicious  remarks,  which 
were  approvingly  quoted  by  Hunt :  "  If  the  absence  of  solar  light  is  one 
of  the  conditions  almost  necessary  for  the  germination  of  seed,  one  should 
not  expect  that  ray  in  which  the  maximum  of  light  is  found,  to  facili- 
tate germination ;  but  on  the  contrary,  according  to  Hunt,  to  retard  it 
If,  again,  the  yellow  ray  is  the  operating  cause  by  which  carbonic  acid 
is  decomposed  and  chlorophyl  produced,  we  should  also  expect  that,  so 
far  from  assisting  in  germination,  it  would  exercise  a  highly  injurious 
influence.  We  know  that  the  presence  of  oxygen  is  necessary  for  the 
vegetation  of  seeds,  also  that  this  oxygen  is  absorbed,  and  by  uniting 
with  a  portion  of  the  carbon  in  the  seeds  reappears  in  the  form  of  car- 
bonic acid,  a  process  the  opposite  of  that  which  takes  place  when  chloro- 
phyl is  produced.    So  that  if  the  decomposition  of  carbonic  acid  is  owing 

*  Moinoiro  doll'  Iu^tituto  Veueto.  1843.  Tome  i,  p.  269.  Atti  dell'  Instituto  Veneto. 
1844.  Tome  iii,  pp.  G3-67.  Compte3-Rendus  de  FAcadc'mie  des  Sciences  de  Paris.  1843. 
Tomo  xvi,  pp.  717-741). 

t  American  Journal  of  Science.  1844.  Vol.  xlvi,  pp.  1-13.  Jameson,  Philosophical 
Journal  of  Science.  1844.  Vol.  xxxvii,  pp.  76-94.  Pliilosophical  Maguziue.  1844. 
Vol.  xxiv,  pp.  1-15. 

^Philosophical  Magazine.    1844.    Vol.  xxv,  pp.  340, 341. 
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to  the  yellow  ray,  this  same  ray  ought  to  be  the  last  to  produce  any  effect 
on  the  germination  of  seeds.  Moreover,  seeds,  as  well  as  fully  developed 
vegetables,  possess  the  power  when  deprived  of  light  of  absorbing  oxy- 
gen and  evolving  carbonic  acid;  and  to  this  circumstance  we  must 
ascribe  the  effect  of  the  blue  ray  shown  by  Hunt's  experiments." 

In  1850  Cloez  and  Gratiolet  advanced  the  opinion  that  the  decompo 
sitiou  of  carbonic  acid  by  the  green  parts  of  plants  with  the  aid  of 
colored  glass  is  at  its  maximum  with   colorless  polished  glass;  next 
comes  yellow  glass,  then  colorless  transparent  glass,  red,  green,  and 
in  the  last  place  blue  glass.* 

In  1852  J.  H.  Gladstone,!  in  experimenting  with  peas,  drew  the  fol- 
lowing conclusions,  in  entire  opposition  to  Hunt's  experiments :  The  cut- 
ting off  of  the  chemical  rays  favors  the  first  germination  of  the  seed,  and 
this  appears  to  be  the  principal,  if  not  the  only  advantage  obtained  by 
burying  the  seed  in  the  soil.  The  development  of  roots  also  requires 
the  absence  of  the  chemical  ray,  yet  it  does  not  go  on  to  the  greatest 
extent  when  all  the  solar  influences  are  excluded,  but  is  favored,  rather 
than  otherwise,  by  heat  and  luminosity.  The  first  development  of  the 
plumule  also  proceeds  best  under  the  same  circumstances ;  yet  these  are 
not  the  conditions  which  produce  a  healthy  plant ;  if  all  the  solar  radi- 
ations are  withdrawn,  whether  entirely  or  only  to  a  great  extent,  the 
plants  absorb  much  water  and  grow  very  tall,  witbout  developing  sec- 
ondary branches  or  manjr  leaves.  The  whole  force  of  these  radiations,  on 
the  contrary,  prevents  or  greatly  impedes  the  growth  of  those  plants 
under  the  circumstances  of  the  experiments.  The  chemical  force  is  the 
most  antagonistic  to  the  growth  of  the  pea,  and  luminosity  also  mili- 
tates against  it ;  the  heating  rays  are  favorable.  If  the  plant  is  fairly 
established,  those  radiations  which  are,  comparatively  speaking,  devoid 
of  light,  but  replete  with  chemical  power,  are  the  most  suited  to  a  healthy 
growth.  The  influences  which  facilitate  rapid  growth  are  diametrically 
opposed  to  healthy  development.  Upon  the  question  whether  the  yellow 
light  stops  germination  by  some  specific  action  or  merely  by  excess  of 
light,  Gladstone  says  that  the  yellow  light  did  not  at  all  interfere  with 
germination  in  his  experiments.  In  the  case  of  wheat  and  peas  it  decid- 
edly facilitated  the  early  development  of  both  root  and  plumule.  He 
thinks  that  the  yellow  ray,  however,  has  a  specific  action  of  its  own,  and 
that  the  yellow  and  obscured  yellow  give  quite  different  results  froin 
those  of  any  other  glasses.  On  the  whole,  Gladstone's  experiments  are 
in  accordance  with  Draper's.  In  one  or  two  cases,  the  seeds  exhibited  a 
tendency  to  germinate  more  readily  under  a  blue  glass. 

In  1854,  Kobert  Washington^  in  some  experiments  made  on  the  influ- 
ence of  colored  glass  on  the  growth  of  plants  in  sea- water,  found  that 
red  sea-plants  grew  best  in  cases  whose  light  was  allowed  to  pass  through 
green  colored  glass,  and  that  the  brown  and  green  confervoid  growths 
were  thus  destroyed. 

The  first  observer,  as  far  as  I  am  aware,  who  studied  the  action  of  the 
ultra-violet  or  invisible  rays  of  the  spectrum  upon  vegetation,  and  accord- 
ing to  exact  scientific  methods,  was  C.  M.  Guillemin.  His  lirst  care  was 
to  vary  the  nature  of  the  prisms  which  he  employed,  in  order  to  turn  to 
account  the  special  transparency  that  each  prismatic  substance  presented 
to  rays  of  different  refrangibility.  He  chose,  for  instance,  quartz  for  all 
rays  "more  refrangible  than  blue,  rock-salt  for  the  red  and  calorific  rays, 

*  Comptes-Rendus  de  TAcadcSmie  des  Sciences  de  Paris.    1850.    Tomo  xxxi,  p.  027. 
i  Keport  British  Association.    1852.    Part  I,  pp.  239-213, 1854  j  Part  I,  pp.  373-386. 
1655.    Part  I,  pp.  15-18. 
;  Report  British  Association.    1854.    Part  U,  p.  103. 
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and  flint  for  the  mean  rays  of  the  colored  spectrum.  Heavy  flint,  which 
he  had  also  employed,  is  the  most  dispersive  of  all ;  but  it  absorbs  in 
great  part  the  calorific  and  ultra-violet  rays,  transmitting  only  the  least 
refrangible  of  them. 

In  a  paper  presented  to  the  Academy  of  Sciences  of  Paris,  in  1857,* 
Guillemin  reached  the  following  conclusions : 

1.  The  ultra-violet  rays  determine  the  formation  of  the  green  matter 
of  vegetables. 

2.  These  same  rays  effect  the  flexion  of  the  stems  more  rapidly  than 
the  rays  of  the  visible  part  of  the  spectrum. 

In  a  second  paper  to  the  same  academyt  he  acknowledged  that  in  his 
first  communication  he  had  given  as  certain  the  first  proposition,  but 
that  he  had  some  doubts  on  the  second ;  further  researches,  however, 
had  fully  confirmed  both  of  these  prior  propositions.  His  conclusions 
are  the  same  as  those  he  afterward  published  in  a  third,  more  extended 
work.f    They  are  as  follows : 

1.  Young  etiolated  plants  curve  under  the  influence  of  all  the  rays  of 
the  solar  spectrum ;  the  least  refrangible  calorific  rays  or  those  of  low 
temperature  appear  to  form  the  only  exception. 

2.  The  calorific  rays  less  refrangible  than  the  red,  and  the  chemical 
rays  more  refrangible  than  the  violet,  present  two  maxima  of  action  for 
the  flexure  of  vegetal  steins ;  intermediate  colored  rays  determine,  on 
the  contrary,  more  actively  than  the  preceding  the  formation  of  chlo- 
rophyl. 

3.  The  primary  maximum  of  flexion  is  situated  between  the  lined  H 
and  I,  in  the  ultra- violet  rays. 

4.  In  the  spectrum  obtained  with  a  quartz  prism,  the  limit  at  which 
the  flexion  of  the  stem  ceases,  passes  beyond  that  of  rays  more  refrang- 
ible tban  violet,  indicated  by  fluorescent  substances  and  iodide  of  silver. 

5.  The  second  maximum  of  flexion  of  the  stems,  less  pronounced  and 
less  fixed  than  the  first,  is  situated  in  the  calorific  region :  this  maximum 
approaches  so  much  the  nearer  to  the  lines  E  and  b  in  tne  green,  as  the 
height  of  the  sun  above  the  horizon  is  less,  or  as  the  atmosphere  is  more 
charged  with  vapors  which  disturb  its  transparency. 

6.  These  two  maxima  are  separated  by  the  minimum,  which  is  situ- 
ated in  the  blue  rays,  near  Fraunhofer's  line  F. 

7.  Lateral  flexion  extends  beyond  the  red  and  violet  extremes ;  its 
center  is  in  the  indigo  rays ;  it  is  often  produced  in  spite  of  screens, 
which  separate  the  dilferent  colored  rays. 

8.  The  development  of  green  matter  has  its  maximum  in  the  yellow 
it  diminishes  slowly  as  it  proceeds  toward  the  violet,  passes  this  limit, 
and  becomes  nil  in  the  last  fluorescent  rays. 

9.  On  the  red  side,  the  aptitude  of  the  diverse  rays  to  determine 
the  formation  of  the  green  matter,  diminishes  more  rapidly ;  the  orange 
and  red  rays  possess  this  quality  in  a  high  degree ;  it  diminishes  in  the 
vicinity  of  lino  A,  passes  this  limit,  and  ceases  in  the  calorific  rays,  near 
the  maximum  of  heat. 

10.  Blue,  green,  yellow,  orange,  and  red  rays  turn  etiolated  leaves  green 
more  quickly  than  direct  solar  rays.  The  action  of  yellow  is  almost 
equal  to  that  of  diffused  atmospheric  light. 

11.  Polarized  rays  appear  to  act  at  close  intensities,  like  common 
rays. 

12.  The  principle  of  the  identity  of  radiations,  which  already  rested 

*  Comptes-Rendus  do  l'Acad6mie  des  Sciences  de  Paris.    1857.  Tome  xiv,  pp.  62-05. 
t  Comptes-Rendus  de  1' Academic  des  Sciences  de  Paris.    1857.  Tome  xlv,  pp.  543-545. 
X  Annales  des  Sciences  NatureUes.    1857.    Tome  vii,  pp.  154-172. 
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on  the  observation  of  a  large  mimber  of  physical  phenomena,  is  here 
folly  confirmed  in  the  physiological  order,  by  the  analogy  of 'the  mode 
of  action  which  the  calorific  and  ultra-violet  rays  exert  upon  the  flexion 
of  stems  and  the  development  of  green  matter. 

Unhappily  for  these  important  researches,  if  we  compare  Guille- 
min's  first  conclusion  with  the  eighth  of  his  second  note,  we  find  a  fla- 
grant contradiction  upon  a  question  of  the  highest  importance,  the  max- 
imum  action  of  the  colored  ray  of  the  solar  spectrum,  under  the  influ- 
ence of  which  the  formation  of  the  green  matter  or  chlorophyl  takes 
place.  According  to  the  first  conclusion  it  is  in  the  ultra-violet  rays  that 
this  is  produced,  while  in  conclusion  eight  it  is  in  the  yellow  ray,  and  even 
diminishes  slowly  when  proceeding  toward  the  violet.  Thus  it  is  wholly 
the  reverse  of  the  first  case.  Such  a  contradiction  throws  a  weighty 
doubt  on  the  whole  of  these  experiments. 

In  the  following  paragraph  we  see  that  Professor  Henry  agrees  with 
Bobert  Hunt  and  myself  as  to  the  noxious  influence  of  light  on  the  ger- 
mination of  seed : 

> 

Germination  can  be  carried  on  in  the  dark,  and,  indeed,  the  chemical  ray  which  ac- 
companies light  retards  rather  than  accelerates  the  process.  Its  office  is  to  separate  the 
atoms  of  carbon  from  those  of  oxygen  in  the  decomposition  of  carbonic  acid,  while 
the  function  of  the  power  within  the  plant  results  from  the  combination  of  those  same 
elements.  The  forces  are  therefore  antagonistic,  and  hence  germination  is  more  rapid 
when  light  is  excluded ;  an  inference  borne  out  by  actual  experiment.* 

In  1869,  Deh^raint  proves  that  the  evaporation  of  water  by  the  leaves 
of  plants  takes  place  under  conditions  entirely  different  from  those 
which  regulate  the  evaporation  of  an  inert  body,  as  it  occurs  in  a  satu- 
rated atmosphere ;  that  it  is  especially  affected  by  light ;  and  that  the 
luminous  rays  efficacious  in  causing  the  decomposition  of  carbonic  acid 
by  the  leaves,  are  also  those  which  favor  evaporation.  The  yellow  and 
red  rays,  which  have  little  action  on  photographic  paper,  act  with  most 
intensity  in  causing  the  reduction  of  carbonic  acid,  while  the  blue  and 
green  rays  decompose  the  chloride  of  silver,  and  have  no  action  on  the 
leaves.  These  experiments  confirm  the  old  observation  of  Guettard, 
that  the  hard  and  smooth  upper  part  of  the  leaves  evaporates  the  most 
water.  Boussiugault  has  shown  that  the  greatest  amount  of  carbonic 
acid  is  decomposed  by  tbe  same  portion. 

We  have  not  succeeded  in  obtaining  the  following  authors : 

Surcow,  cited  by  Guillemin,{  who  has  found  that  violet,  blue,  green, 
and  red  colors  powerfully  influence  the  development  of  the  green  parts 
of  plants,  while  yellow  produces  no  more  effect  than  darkness. 

R.  Kunth  has  published  a  memoir  on  the  influence  of  colors  on  ger- 
mination.§ 

In  another  paper  Kane,  according  to  l'Abhd  Moigno,||  has  confirmed 
the  views  of  Draper  and  Gardner. 

According  toSenebier,fl  Lambert**  has  made  and  described  some  very 
interesting  experiments  on  the  relations  between  the  violet  and  red  rays 
and  the  vegetation  of  beans.  . 

Poggendorff's  Bibliographical  Dictionary  mentions  a  work  by  Gioa- 

*  Report  of  the  Commissioner  of  Patents  for  1857 — Agriculture,  p.  446. 

t  Comptes-Rendus  de  FAcade'mie  des  Sciences  4o  Paris.  1869.  Vol.  lxix,  pp.  381. 
921). 

t  Tbeae  snr  la  Composition  de  la  Radiation  Soloire,  son  Influence  sur  lea  £tres  Vivants. 
Paris.     1856.    Tome  iv,  p.  38. 

$  Iiort.  Univ.,  Tome  iv,  p.  423.  t 

II  Rdpertoire  d'Optique  Moderue.    Paris,  1850.    3i,me  Partie,  p.  1131. 

II  M6moires  Physico-cbiniiques.    Geneva,  1782.    Vol.  ii,  p.  67. 

••  Pbotometria  sive  de  mensura  et  gradibus  luminis,  colorum  et  umbrae.  Aug- Wind. 
1760,  8vo. 
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chimo  Canadori,  entitled  u  Sopra  la  distrurlone  dt2  «x>7r  v^rde  operata 
delia  luce  in  alcuni  ve;retabile  viventi,*  publish  >I  in  Bi^risateiii.  Gior- 
iwii  <ii  FWxca,  1S09,  vol.  ILL  I  do  not  know  if  this  is  the  sarse  author 
cited  above  by  l'Abbe  Zantedeschi,  as  the  dates  are  di^cresr. 

C05CLUSI05S. 

After  the  long  seizes  of  experiments  I  have  anD^moed.  and  which 
each  one  should  utilize  for  himself,  I  must  fena-sLiTe  127  o»a  conclu- 
sion, which  I  advance  only  with  the  title  of  hypothesis  naui  1  have  the 
means  of  submit  :ing  it  to  experimental  test. 

I  remark  first,  that  the***  experiments  have  been  performed  after  dif- 
ferent Diethyls,  ;uid  are  therefore  not  to  be  compared  with  each  other. 
Some  experimenters  have  made  use  of  colored  glasses,  others  of  colored 
liquids  or  solutions,  and  others  .still  of  the  solar  spectrum.  In  these 
three  methods  the  nature  arjd  action  of  the  colored  ravs  must  have  un- 
dergone  modification.-  so  various  as  to  make  the  results  very  discordant. 
For  example,  the  most  of  colored  glasses  are  impure,  because  they  al- 
low white  light  and  various  tinted  rays  to  pass,  besides  those  of  their 
own  proper  color.  Yellow  and  green  glasses,  which  are  usually  too 
clear,  allow  a  great  amount  of  white  light  to  pass.  The  thickness  of  glass, 
the  density  of  liquids,  and  the  composition  of  analyzing  prisms,  are 
points  of  the  highest  importance,  which  no  one  has  taken  into  account, 
and  which  modify  greatly  the  tints  of  colored  rays. 

Another  cause  of  error  is,  that  each  observer  is  contented  with  sub- 
mitting the  plant  to  the  action  of  thi*  or  that  colored  ray,  and  not  to 
each  of  the  seven  colors  of  the  spectrum.  In  short,  no  observer  except 
Guillcmin,  not  even  Hunt,  conceived  the  idea  of  studying  the  influence 
of  invisible  rays  beyond  red  and  violet,  which  afford:  the  first,  the  max- 
imum of  calorific  action ;  the  second,  the  maximum  of  chemical  action. 

These  are  errors  of  method  only,  without  counting  the  personal  errors 
of  experiment,  or  even  the  errors  which  could  result  from  the  physio- 
logical and  physical  action  of  the  plant.  We  have  already  seen,  in  the 
case  of  Dutrochet,  that  one  tenth  of  a  millimetres  difference  in  the  di- 
ameter of  two  twigs  of  the  same  species  was  enough  to  bend  one  to- 
ward the  light  and  the  other  away  from  it. 

In  analyzing  the  action  of  light  on  vegetables,  three  great  physiolog- 
ical acts  of  the  plant  must  be  considered :  lfct.  The  germination  of  the 
seed.  2d.  The  decomposition  of  carbonic  acid  from  the  atmosphere  and 
the  fixation  of  carbon  by  nutrition  in  the  tissues  of  the  plant,  which 
results  in  the  formation  of  chlorophyL  3d.  The  flowering  and  fructi- 
fication. 

In  germination,  according  to  Theodore  de  Saussure,  we  should  dis- 
tinguish two  periods,  the  one  during  which  oxygen  is  transformed  into 
carbonic  acid;  which  is  the  period  of  germination,  properly  speaking; 
the  other  during  which  carbonic  acid  is  decomposed  and  oxygen  is  ex- 
haled, which  is  the  commencement  of  vegetation.  The  green  color  in 
which  the  plant  clothes  itself  is  the  index  and  the  consequence  of  that 
function  which  takes  place  only  under  the  action  of  light;  in  its  absence 
the  plant  continues  the  phenomena  of  the  first  period  of  germination 
without  development,  and  remains  colorless. 

If  the  physicists  wuo  have  studied  the  influence  of  light  on  germin- 
ation had  taken  the  pheinico-physiological  action  which  it  wrought  in. 
the  plant  more  into  consideration,  they  would  not  have  committed  an- 
other grave  error,  as  Gladstone  has  done,  in  saying  that  the  yellow  rays, 
which  possess  the  maximum  of  luminous  power,  and  by  consequence  the 
minimum  of  chemical  force,  could  in  any  manner  favor  the  germination 
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of  seeds.  The  physicists  who  sustain  this  opinion  hare  not  sufficiently 
distinguished  germination  from  vegetation,  properly  speaking..  During 
germination  the  plant  loses  the  carbon  furnished  by  the  carbonic  acid, 
and  only  respires.  On  the  contrary,  during  vegetation  the  plant  retains 
the  carbonic  acid,  fixing  the  carbon  and  drawing  in  oxygen,  and  there- 
fore the  functions  of  nutrition  and  assimilation  of  plants  do  not  really 
begin  till  the  moment  of  the  appearance  of  green  matter.  The  relations 
of  plants  and  light  are  altogether  different  during  the  two  periods;  in- 
jurious during  the  period  of  germination,  light  is,  on  the  contrary,  indis- 
pensable in  the  second  period  of  vegetation. 

It  is  for  this  the  plant  seeks  always  after  light.  Its  shoots  cling  to- 
ward the  side  of  incidental  rays  and  inflect  themselves  constantly  in  that 
direction.  It  is  a  phenomenon  general  in  plants,  from  the  phrenogamia 
to  the  cryptogamia,  and  in  microscopic  vegetation.  Light  is  as  indis- 
pensable to  the  nutrition  of  plants  as  the  gastric  juice  is  to  digestion  and 
the  transformation  of  food.  The  assimilation  and  fixation  of  carbon 
in  plants  is  greatest  and  most  rapid  when,  all  other  things  being  equal, 
the  supply  of  tight  is  greatest. 

In  the  fight  of  the  solar  spectrum,  besides  the  special  property  of  the 
seven  colors  which  reduce  themselves  to  three  primary  ones,  three  forces 
also  are  found  intimately  combined  and  working  simultaneously.  These 
are  the  luminous,  the  calorific,  and  the  chemical  force.  Each  one  of  these 
three  great  powers  acting  diversely  on  inorganic  matter,  there  is  no 
reason  why  they  should  not  act  equally  after  their  nature  on  organic 
matter,  whose  chemical  elements  are  the  same.  In  fact?  modern  chem- 
istry conclusively  demonstrates  that  the  vegetable,  like  the  animal 
kingdom,  is  formed  of  but  four  elements,  carbon,  oxygen,  hydrogen,  and 
nitrogen.  These  four  elements  being  combined  in  the  most  diverse  and 
variable  relations,  it  results  that  an  innumerable  quantity  of  organic  com- 
ponents enjoy  properties  most  distinct.  On  the  other  side,  these  four 
simple  bodies  are  precisely  those  which  constitute  the  atmospheric  air. 
We  can  say  with  Dumas,  that  the  whole  vegetable  kingdom  is  only  the 
air  condensed,  and  that  it  forms  a  vast  apparatus  of  reduction.  The 
base  of  these  vegetable  productions  is  always  the  same,  the  atmospheric 
air;  the  arrangement  of  molecules  and  their  number  is  all  which  varies 
for  constituting  that  mysterious  force  which  one  commonly  calls  life. 

Prom  these  considerations  we  establish  hypothetically — 

Is  That  it  is  the  purely  chemical  rays  or  ultra-violet  with  the  aid  of  a 
certain  quantity  of  obscure  heat  found  mixed  with  the  rays,  which  pen- 
etrate the  vegetable  stratum  of  the  soil  and  determine  the  germination 
of  seeds. 

2.  It  is  the  purely  luminous  rays  of  the  spectrum,  the  yellow,  which  de- 
termine, principally  by  the  leaves,  the  decomposition  of  carbonic  acid 
from  the  atmosphere  and  the  roots,  the  fixation  of  carbon  and  the  pro- 
duction of  chlorophyl,  and  which  explains  the  spontaneous  and  natuial 
tendency  of  the  plant  to  the  light. 

3.  It  is  the  purely  calorific  or  ultra-red  rays  which  determine  the  two 
physiological  acts  of  flowering  and  fructification. 

Now  the  blue  and  violet  rays  on  one  part,  the  green  on  another,  and  the 
red  rays  have  a  purely  secondary  action  in  the  production  of  these  three 
great  physiological  acts  of  the  plant,  as  the  chemical,  luminous,  or  calor- 
ific actions  predominate  in  the  second  place.  But  it  must  be  remem- 
bered before  all  that  what  we  call  the  vital  force  proper  to  the  plant  pre- 
cedes and  modifies  at  will  the  three  actions  of  the  solar  rays,  chemical, 
luminous,  or  calorific  in  all  the  physiological  acts  of  the  vegetable  king- 
dom. 
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If  this  is  true,  we  see  at  once  the  application  to  be  made  to  agricul- 
ture and. horticulture.  First,  in  the  arrangement  of  greenhouses,  which 
leaves  much  to  be  desired  at  present.  They  should  have  compartments 
covered  with  pure  glass,  whose  maximum  chemical,  luminous,  and  calorific 
properties  would  be  more  advantageous  to  each  development  of  the 
plant.  For  example,  in  germination  the  glass  should  have  diemical 
properties  of  the  highest  degree.  For  coloring  the  leaves  and  giving 
growth  to  the  plant,  glass  should  have  the  maximum  of  light;  for  flow- 
ering and  fructification,  the  maximum  of  heat  As  for  the  colors  of  the 
spectrum,  the  blue-violet,  the  yellow,  and  the  red  will  yield  the  most  ad- 
vantage in  these  physiological  acts  of  the  plant. 

ON  THE  ACTION  OP  LIGHT  IN  THE  PRODUCTION  OP  CHLOROPHYL  AND 

AMLDON. 

Generally  speaking,  all  the  green  organs  exhale  oxygeu ;  and,  recipro- 
cally, all  those  which  decompose  carbon,  are  green.  What  relations, 
then,  connect  the  important  vegetable  function  of  the  green  matter  and 
the  physical  movement  which  constitutes  light !  Of  the  force  by  whose 
application  chlorophyl  is  formed  we  are  ignorant.  Life  exists  in  vege- 
tables, and  it  is  by  virtue  #f  this  life  that  the  cellules  have  the  power  of 
forming  it  We  cannot  but  admire  the  means  which  the  life  uses,  and 
the  functions  which  are  necessary  to  its  elaboration. 

The  experiments  of  Bonnet,  Hales,  Percival,  Priestly,  Ingenuous^, 
Spalanzani,  and  especially  Senebier,  de  Saussure,  and  De  Candolle,  have 
established  that  the  decomposition  of  carbonic  acid  gas  by  vegetables 
was  in  intimate  and  constant  relation  with  the  green  color.  Link  has 
found  that  it  is  not  only  the  gas  brought  by  the  roots  which  is  decom- 
posed, but,  also,  that  of  the  air  which  enters  directly  the  stomates. 

The  chlorophyl,  formed  by  chemical  forces,  exists,  ordinarily,  in  the 
interior  of  the  cellules  of  parenchyma,  and  the  derm  is  often  de- 
prived of  it.  Link*  observed  in  1817  that  the  chlorophyl  could  present 
itself  in  a  granulous  form,  vesiculous  or  lining  the  cellular  internal  par- 
titions. Treviranust  demonstrated  that  the  globules  were  derived 
from  the  green  matter,  at  first  without  form;  and  Arthur  Grist 
also  proved  that  the  chlorophyl  was  elaborated  by  the  nucleus,  (whose 
importance  in  cellular  nutrition  seemed  actually  assured,)  and  appeared 
round  it  in  the  form  of  jelly,  accumulating,  or  else  drawn  out  by  the 
rotary  currents  of  which  it  is  the  centre.  The  gelatinous  chlorophyl 
organizes  afterward  in  granules. 

Lecoutourier  affirms  that  he  knows  no  matter  whose  power  of  ab- 
sorbiug  light  is  comparable  to  that  of  chlorophyl§.  Kunth  has  proved 
also  that  the  green  has  the  property  of  absorbing  more  of  the  chemical 
rays  than  any  other  color.|| 

Light  acts  as  powerfully  on  the  production  of  amidon  in  the  grains  ot 
chlorophyl.  This  discovery  is  due  to  H.  de  Mohl,fl  and  was  afterward 
confirmed  by  Nageli.      Sachs  first  demonstrated,  in  1862,  and  1864,  that 

*  Grundlehren  der  Aaat.  und  Physiol,  der  Pflanzen.    Gottingen,  1817.    P.  36. 

t  Bait'.  Z.  Ptlanzen  physiologic,  p.  78  et  83;  Physiologic  des  Gewachse.  Bonn,  1835. 
Vol.  ii,  $  304. 

1  Recherchcs  Microscopiqucssur  la  Chlorophyllo  ;  These,  Paris,  1857.  In  4°;  Ann.  des 
8c.  Nat.  1H77.  Vol.  vii,  p.179.  Bull,  do  la  Soc.  do  Botannique  do  France.    1857.    P.  154. 

$  Coloration  IudustricUc.  21  Janvier,  1858.  No.  26,  p.  204. 

||  London  atul  Ediuburg  Phil.  Mag.  and  Journal  of  Sciences,  vol.  xvi,  p.  270 ;  vol. 
xvii,  p.  201. 

U  Ucuer  die  Anatom.  Verbal  An.  des  Chlorophylls  Tubingen,  1837 ;  Ann.  Sc.  Nat.  S£rie 
II.  Vol.  ix,  p.  150 :  Botan.  Zeit.,  1855,  Nos.  0  et  7 ;  Ann.  8c.  Nat.,  4°  serie,  1856.  Vol. 
vi,  p.  139. 
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it  is  only  when  the  plants  have  been  submitted  to  sufficient  light  that 
this  phenomena  manifests  itself.  The  amidon  produced  in  light  disap- 
pears in  darkness,  to  appear  anew  under  the  influence  of  light.  Since 
then,  Famintzin*  has  proved  the  action  of  artificial  and  colored  light  on 
the  formation  of  amidon  in  chlorophyl.  He  concludes  that  the  for- 
mation of  amidon  is  determined  solely  by  the  yellow  light.  In  the  blue 
light,  on  the  contrary,  as  in  the  dark,  amidon  does  not  form ;  and  if  it 
exists  it  disappears  little  by  little.  Nevertheless,  Edward  Prilleuxt  has 
demonstrated  lately  that  the  formation  of  amidon  depends  principally 
on  the  brightness  and  intensity  of  the  light;  that  it  is  not  only  formed 
by  the  yellow  light,  but  also  by  the  most  refrangible  rays,  like  the  blue 
and  the  violet,  when  they  are  sufficiently  bright  to  determine  its  produc- 
tion. Also  the  formation  of  chlorophyl  as  that  of  amidon,  which  deposits 
itself  in  the  grains  of  that  green  substance,  depends  intimately  on  the 
brilliance  of  the  light. 

A  point  worthy  of  interest,  says  Dumas,  is  that  these  green  parts  of 
plants,  which  are  the  only  ones  to  show  the  admirable  phenomena  of  the 
decomposition  of  carbonic  acid,  are  also  possessed  of  another  property, 
no  less  peculiar  or  mysterious.  Were  one  to  place  these  green  parts  in 
the  apparatus  of  Daguerre,  their  image  would  not  be  found  reproduced 
any  more  than  if  the  chemical  rays,  essential  to  Daguerrian  phenomena, 
had  disappeared  in  the  leaf,  absorbed  and  retained  by  it.  The  chemical 
rays  of  light  seem  to  disappear  entirely  in  the  green  parts  of  plants — an 
extraordinary'absorption,  doubtless,  but  one  which  shows  at  once  the 
enormous  expenditure  of  force  necessary  to  the  decomposition  of  a  body 
as  fixed  as  carbonic  acid.J 

INTERNAL  ELECTRICITY  OF  VEGETABLES. 

The  causes  which  liberate  electricity  in  organized  bodies  under  the 
reign  of  life,  or  a  little  after  it,  are  of  three  orders — physical,  chemical,  and 
organic — the  latter  belonging  to  certain  vital  functions  not  clearly  de- 
fined. 

There  exist  in  vegetables  an  ascending  sap  and  a  cortical  sap,  the 
latter  not  having  the  same  composition  as  the  former,  and,  according  to 
some  physiologists,  having  a  descending  mot  ion.  § 

Both  are  separated  by  tissues,  and  produce  electric  effects  like  those 
of  a  pair  of  galvanic  plates.  These  effects  are  so  much  the  more  re- 
markable, as  they  relate  to  the  formation  of  the  bark  and  that  of  the 
wood.  The  parenchyma,  which  is  analogous  to  the  pith,  occupies  the 
circumference  of  the  bark,  while  the  pith  itself  is  found  at  the  center  of 
th j  ligneous  system.  This  inversion  responds  to  reverse  electric  effects. 
Each  stem  or  branch  being  composed  of  an  interrupted  series  of  hetero- 
geneous concentric  layers,  their  successive  contact  gives  rise  to  electric 
effects  rising  from  the  heterogeneous  liquids  moistening  these  layers. 
The  ascent  of  the  sap  is  not  only  due  to  endosmosis  and  to  capillary  at- 
traction, but  also,  to  the  presence  of  buds,  which  draw  from  the 'stem 

*  Ann.  Sc.  Nat.  5  Serie,  vol.  vii,  p.  177. 

t  Comptes-Rendus  do  l'Acad.  des  Sciences  de  Paris.    1870.    Vol.  lxx,  pp.  521-523. 

i  Essai  de  Statique  Chiniiqne  des  6'lres  organises.    Paris,  1814.    P.  24. 

§  Biot's  experiments  tend  to  gain  admittance  for  the  circulatory  movement  of  the 
sap.  In  examining  the  optical  properties  of  the  ascending  sap,  and  of  the  parenchy- 
mous  sap  of  the  maple,  he  recognized  that  in  the  first  the  plane  of  polarization  turned 
to  the  right;  in  the  second,  to  the  left — while  in  the  birch,  the  action  wa«  'nveree. 
These  experiments,  which  establish,  according  to  Biot,  a  reciprocal  dependeno  ween 
the  two  saps,  demonstrate  their  circulatory  movement.    What  is  certain  is,  the 

parenchvmous  sap  differs  from  the  ascending  sap.  Annales  de  Chimie  et  de  Physiqufe, 
1851,  vol.  xxxi  p.  47. 
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and  branches  the  substance  for  their  development.  The  buds  afterward 
are  not  slow  in  forming  leaves,  which  become  the  seat  of  a  continual 
evaporation,  which  concurs  with  the  ascending  motion  of  the  sap,  and 
influences  the  manifestation  of  electric  effects.  After  the  discovery  of 
voltaic  electricity,  Dr.  Baccomio*  undertook  to  construct  piles  with  or- 
ganic matter  of  vegetable  origin,  as  Metteucci  has  since  done  with  por- 
tions of  the  muscles  of  different  animals.  The  first  experiments,  how- 
ever, had  no  value.  Becquerel,  Wartmann,  and  Donn6,  by  means  of 
metallic  plates  or  wires  in  connection  with  a  multiplier,  obtained  cur- 
rents in  vegetables  and  fruits.  The  existence  of  electric  currents  con- 
stantly circulating  in  vegetables,  and  between  them  and  the  earth,  is 
manifested  not  only  in  the  direct  experiments  which  have  been  made, 
but  according  to  the  following  physical  considerations:  In  the  vertical 
section  of  a  stem,  the  ascending  sap,  before  its  entrance  into  the  vegeta- 
ble by  the  roots,  is  composed  of  water,  holding  in  solution  air,  carbonic 
acid  gas,  and  very  small  quantities  of  saline  and  organic  matter  removed 
from  the  soil.  As  to  the  parenchymous  sap  elaborated  in  the  leaves,  it 
loses  insensibly  a  portion  of  its  constituent  parts  for  nutrition.  Both 
saps  are  found  in  the  conditions  requisite  to  form  contacts  by  insensible 
transitions,  and  consequently  to  produce  electric  currents  without  the 
intervention  of  metallic  plates. 

On  the  other  side,  the  earth  being  in  direct  and  permanent  communi- 
cation with  vegetables,  through  the  medium  of  the  roots,  participates 
in  their  electric  state,  resulting  from  the  diverse  elaborations  which 
take  place  in  their  tissues,  just  as  we  have  seen  atmospheric  tempera- 
ture influence  the  heat  of  vegetables. 

Prom  very  delicate  experiments,  confirmed  by  Biess,t  PouilletJ  con- 
cludes that  the  action  of  vegetables  upon  the  oxygen  of  the  air  is  one. 
of  the  most  permanent  and  powerful  causes  of  atmospheric  electricity. 
A  gram  of  pure  carbon,  in  changing  to  the  condition  of  carbonic  acid, 
liberates  electricity  enough  to  charge  a  Leyden  jar.  Now  the  carbon 
entering  into  the  constitution  of  vegetables  cannot  give  less  electricity 
than  freely  burning  carbon;  hence  we  may  conclude,  that  upon  a  surface 
of  vegetation  of  100  square  meters,  (0.099  rood,)  more  negative  elec- 
tricity is  produced  in  a  day  than  would  suffice  to  charge  the  strongest 
electric  battery. 

Buff  took  up  the  experiments  of  his  predecessors,  without  putting 
platinum  plates  in  direct  contact  with  the  organs  of  vegetables,  and 
operating  much  as  Dubois  Beymond  has  done  in  his  researches  on  ani- 
mal electricity.  In  order  to  change  as  little  as  possible  the  natural  con- 
ditions in  which  a  plant  is  found,  Buff  employed  water  as  the  medium 
of  communication  between  different  parts  of  the  plant  and  the  galvan- 
ometer. He  first  compared  the  electric  state  of  the  leaves  with  that  ot 
the  roots.  He  then  examined  branches  separated  from  the  vegetable; 
afterward  the  young  and  fresh  bark,  the  buds,  flowers,  &c.  He  regards 
it  as  established  by  his  experiments,  "that  the  roots,  and  all  the  ex- 
ternal parts  of  plants  which  are  filled  with  the  juices  of  vegetation, 
are  negative  relatively  to  the  surface,  more  or  less  moist,  of  the  leaves, 
the  flowers,  the  fruits,  and  the  young  branches." 

Buff  thus  explains  this  fact:  "The  interior  of  the  plant  contains 
juices  of  various  natures,  which  cannot  pass  through  the  epidermis, 
while  the  exterior  moisture  always  soaks  a  little  into  this  membrane." 

*  Journal  Bncyclop6diqne  de  Naples.   Annales  de  Chimie  et  do  Physique.    1607.   Vol. 
lxii,  p.  212. 
t  Poggendorff '«  Annalen  dor  Cliemie.    Vol.  lxxix. 
X  Aniiales  do  Chiinie,  etc.,  1627.    Vol.  xxxv,  pp.  414-420. 
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We  have  then  in  contact  a  membrane  soaked  with  water,  and  vegetable 
organs  charged  with  liquids  of  various  natures.  If,  now,  we  establish 
between  this  membrane  and  these  organs  a  closed  circuit,  a  current 
must  evidently  be  produced,  "  But  it  appears  evident,"  adds  Buff, "  that 
this  current  has  a  relation,  very  indirect  and  remote,  to  the  phenom- 
ena of  vegetation. w# 
Becqurel  reaches  these  conclusions ; 

1.  Derived  currents  are  produced  in  the  stems  of  vegetables  by  pla- 
tinum needles,  one  introduced  into  the  bark,  the  other  into  the  wood, 
directed  from  the  parenchyma  to  the  pith. 

2.  Similar  currents  are  produced  in  the  bark,  proceeding  from  the 
cambium  to  the  parenchyma,  directed  inversely  to  the  preceding. 

3.  The  sap,  or  the  liquid  of  the  cortical  parenchyma,  if  retained  in 
contact  with  the  air  for  a  few  seconds,  suffers  such  a  modification  that 
on  putting  it  anew  in  contact  with  sap  found  in  the  green  part  of  the 
parenchyma  of  the  bark  it  becomes  negative  to  it. 

4.  Derived  terrestrial  currents  are  produced  through  the  medium  of 
the  roots,  of  the  pith,  and  of  other  parts  of  the  stem. 

6.  The  direction  of  the  terrestrial  currents  shows  that  in  the  act  of 
vegetation  the  earth  constantly  takes  an  excess  of  positive  electricity, 
and  the  parenchyma  of  the  bark  and  of  the  leaves  an  excess  of  negative 
electricity,  which  is  transmitted  to  the  air  by  the  exhaled  water. 

6.  The  distribution  of  the  ascending  juices  and  of  those  of  the  cortical 
parenchyma  warrants  us  in  believing  that  currents  circulate  constantly 
in  vegetables,  directed  from  the  bark  to  the  pith,  passing  through  the 
roots  and  the  earth,  or  perhaps  without  passing  through  them. 

7.  Chemical  actions  are  the  primary  causes  (it  cannot  be  doubted)  of 
the  electric  effects  observed  in  vegetables.  These  effects  are  varied,  and 
up  to  the  present  time  we  have  been  able  only  to  observe  a  small  num- 
ber of  cases. 

8.  The  opposite  electric  states  of  vegetables  and  the  earth  give  rise  to 
the  thought  that  by  reason  of  the  power  of  vegetation  upon  continents 
and  islands  they  must  exert  a  certain  influence  upon  the  electric  phe- 
nomena of  the  atmosphere.! 

Bo  Becqurel  and  Wartmani  believe  that  closed  currents  constantly 
circulate  in  the  interior  of  each  plant,  which  are  directed  from  the  bark 
to  the  pith,  and  thence  to  the  extreme  branches ;  they  attribute  the 
production  of  these  currents  to  the  presence  of  two  different  liquids 
reacting  chemically  upon  each  other  by  the  intervention  of  tissues  that 
are  scarcely  permeable. 

De  la  Bive  remarks  that  "  it  seems  demonstrated  that  hitherto  we 
have  no  proof  of  an  electric  state  in  living  vegetables  analogous  to  that 
which  we  have  found  in  the  muscles  and  nerves  of  animals ;  and  that 
all  the  traces  of  electricity  that  have  been  collected  ma?  be  attributed 
to  ordinary  chemical  reactions,  and  in  some  cases  to  atmospheric  elec- 
tricity. The  phenomena  of  the  osmotic  force  lately  studied  by  Graham 
are  not  contrary  to  this  conclusion,  since  it  is  to  a  chemical  action  that 
he  attributes  the  production  of  the  electricity  that  accompanies  endos- 

mosis."§ 

-      —  .- 

*  Liebig's  Annalen  der  Chemie,  eto.  Vol.  lxxxix,  pp.  76-99 ;  Annales  de  Chimie.  1854. 
Vol.  xli,  pp.  198-202 ;  Journal  de  Pharmacie.  1864.  Vol.  xxv,  pp.  154-157 ;  Philosophical 
Magazine,  1854,  vol*,  vii,  pp.  122-126. 

t  Comptes  Rondos  de  V Academie  dee  Sciences  de  Paris.  1850.  Vol.  xxxi,  pp.  633- 
635 ;  Annales  de  Chimie.    1851.    Vol.  xxxi,  pp.  40-67. 

I  Bibiiotheque  UniverseUe  de  Geneve.  1850.  Vol.  xv,  pp.  301-305 ;  Phil.  Mag^  SnppL, 
1851,  vol.  i,  pp,  578-581. 

$  Treatise  on  Electricity.    London.    185a    Vol.  iii,  pp.  83-88. 
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I  shall  close  this  chapter  with  a  curious  experiment  made  by  Donnl 
He  found  in  apples  and  pears  an  electric  current  passing  from  the  stei 
to  the  eye,  making  the  stem  end  electro-negative  and  alkaline,  while  tl 
end  of  the  eye  is  electro-positive  and  acid.  The  peach,  apricot,  an 
plum  present  a  reverse  current.  In  the  plane  perpendicular  to  thj 
which  passes  through  the  stem  and  the  eye,  the  electric  current  ceas< 
at  equal  distances  from  the  center  of  the  fruit.  The  juice  of  the* 
fruits  has  the  same  electric  properties.  Donn6  thinks  that  these  effec 
are  not  duo  to  the  acid  and  the  alkaline  quality  of  the  fruit,  but  that  a 
the  juice  of  fruits  is  not  of  the  same  composition  at  the  stem  and  tl 
eye,  and  this  is  sufficiently  heterogeneous  to  produce  these  electric  cu 
rents.  When  an  apple  or  pear  is  cut  in  two,  the  stem  end  will  be  fouu 
the  sweeter,  while  in  the  peach  or  apricot  the  eye  is  the  best 

ACTION    OF   ELECTRICITY  t   ON   THE    GERMINATION   AND  GROWTH  C 

PLANTS. 

The  earliest  experiments  on  the  influence  which  electricity  may  exe 
cise  on  plants  appear  to  have  been  made  by  Dr.  Maimbray,{  of  Edi] 
burgh,  in  the  autumn  of  1746.  He  electrified  two  myrtles,  and  four 
that  they  put  forth  small  branches  some  inches  in  length,  and  eve 
came  into  blossom  during  the  month  of  October.  This  did  not  happe 
to  myrtles  not  electrified,  and  he  attributed  the  phenomenon  to  the  ij 
fluence  of  electricity.  This  experiment  was  repeated  in  Switzerland 
France,  Germany,  and  Italy. 

In  the  preceding  year,  1745,  Boze§  had  observed  that  water  issuis 
from  a  vessel  in  minute  drops  would  pour  out  in  a  continuous  streai 
when  the  vessel  was  electrified.  The  cause  of  this  phenomenon  was  ii 
vestigated  by  PAbb6  Nollet,||  who  thought  that  this  electrical  effect  i 
capillary  glass  tubes  might  have  some  connection  with  the  sap  in  plant 
and  hence  produce  the  unusual  growth  observed  by  Maimbray.  H 
first  experiments  were  made  on  fruits,  green  plants,  and  moist  sponge 
and  he  invariably  found  that  evaporation  had  been  hastened  by  tt 
action  of  electricity.  In  October,  1747,  he  took  two  small  wooden  bowl 
filled  with  the  same  kind  of  earth,  sowed  them  with  similar  mustai 
seed,  and  found  that  after  two  days  several  of  the  seeds  in  the  electi 
fled  bowl  had  come  up,  while  no  alteration  had  taken  place  in  the  othe 
The  following  day  nine  of  the  electrified  seeds  had  come  up — none  < 
the  non-electrified  ones ;  and  this  superiority  was  kept  up  till  the  plani 
in  the  first  bowl  were  ten  inches  high,  and  those  in  the  second  not  moi 
than  a  quarter  of  an  inch. 

In  repeating  this  experiment,  in  different  ways  and  with  other  seed 
the  same  results  were  always  obtained.  The  electrified  plants,  howevef 
appeared  rather  weaker  than  those  which  had  not  been  so  treated. 

In  the  same  year  (1747)  John  Browning^  read  a  paper  before  tl 
Eoyal  Society  of  London,  on  the  effects  of  electricity  on  vegetables,  i 

#  Annales  de  Chiinie.  1834.  Vol.  lxii,  pp.  405-414;  Annates  des  Sciences  Naturelli 
Zoologie.    1H:M.    Vol.  i, 41. 125. 

t  For  want  of  space,  I  am  obliged  to  defer  all  mention  of  adverse  experiments,  j 
well  as  the  influence  of  atmospheric  electricity  and  lightning  on  vegetables.  I  hai 
mentioned  only  the  principal  authors  who  treat  the  subject  of  this  chapter. 

t  In  more  than  sixty  authors  consulted  on  this  subject,  I  have  found  no  mention  • 
the  original  publication  of  the  experiments  of  Maimbray. 

$  IVKSmoires  de  PAcaddinie  des  Sciences  de  Paris,  1745,  pp.  119-133. 
J  Metnoiros  de  l'Acaddmie  des  Sciences  de  Paris,  1748,  pp.  172-175  j  Recherchessi 
FElectricit*.     Paris,  1749.    P.  342. 

11  Philosophical  Transactions.    1747.    Vol,  xliv,  part  ii,  pp.  37^75. 
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which  he  describes  his  own  experiments  as  well  as  those  of  Baker,  who 
electrified  a  myrtle  at  the  Duke  of  Montague's,  in  Ditton. 

In  the  months  of  April  and  May,  1747,  Jallabert*  electrified  various 
plants  two  hours  every  day  regularly,  exposing  them  to  the  open  air 
after  the  operation,  and  found  that  all  of  them,  and  in  particular  a  car- 
nation, grew  rapidly  and  flourished  remarkably.  In  the  autumn  of  1747 
lie  electrified  bulbs  of  hyacinth,  jonquil,  and  narcissus,  which  were  be- 
ginning to  grow  in  glasses  of  water.  Those  which  were  electrified  grew 
more  rapidly,  the  leaves  were  larger  and  the  flowers  opened  sooner  than 
those  not  electrified.  Ho  found  that  the  electrified  bulbs  gave  oif  more 
moisture  in  a  given  time  than  other  plants.  He  also  repeated  the  ex- 
periments of  Nollet  on  mustard  and  cress,  with  similar  results,  and  at- 
tributed these  effects  to  an  acceleration  of  the  movement  of  the  sap 
caused  by  electricity,  analogous  to  that  observed  by  Boze  in  capillary 
tubes. 

Boze,t  of  Wittemberg,  electrified,  in  1747,  different  kinds  of  plants  and 
shrubs,  the  growth  of  which  invariably  seemed  to  be  accelerated.  Sim- 
ilar results  were  obtained  in  1748  by  VAbb6  Menon,f  of  Angers,  who,  in 
a  letter  to  Reaumur,  states  that,  by  the  aid  of  electricity,  he  had  greatly 
facilitated  the  growth  of  offsets  of  ranunculus,  even  in  the  depth  of  winter. 

In  1752,  J.  Freke,§  in  his  curious  treatise  on  the  nature  and  proper- 
ties of  fire,  quotes  experiments  with  electricity  on  the  leaves  of  the  sen- 
sitive plant,  the  irritability  of  which  was  then  considered  by  many  of 
electrical  origin. 

In  1771,  Nuneberg,||  of  Stuttgard,  took  two  boxes,  each  containing  five 
hulbs  in  all  respects  alike,  and  electrified  one  of  them  ;  the  plants  g$ew 
far  more  rapidly  than  those  in  the  other  box,  their  relative  size  after 
eight  days  being  as  eight  to  five. 

In  the  same  year,  Sigaud  de  la  Fond,fl  of  Montpellier,  found  the  bulbs 
of  hyacinths  when  electrified  grew  faster  and  formed  more  healthy  plants 
than  those  not  electrified. 

In  1776, 1/Abb^  Bertholon**  made  some  experiments  on  the  conducting 
power  of  plants  for  electricity,  in  which  he  showed  the  great  difference 
which  exists  between  different  plants,  those,  generally  speaking,  being 
the  best  conductors  which  were  the  most  succulent  or  contained  the 
largest  quantity  of  moisture. 

The  announcement  was  made,  in  1775,  by  C.  H.  Koestlin,tt  that  nega- 
tive electricity  was  detrimental  to  vegetation,  both  animal  and  vegeta- 
ble life  being  retarded  by  it.  This  appears  to  be  the  first  distinct  ob- 
servation as  to  the  different  influences-  of  positive  and  negative  elec- 
tricity, for  the  preceding  experiments  seem  to  have  been  made  with 
positive  electricity  alone. 

According  to  Gascff,  Linnaeus  proved  the  influence  of  electricity  on 
plants.  In  1779,  a  naturalist  §§  in  London  determined  to  repeat  the  origi- 

*  Experiences  but  l'£lectricit6.  Genfcve,  1748.  8vo.,  p.  93. 

t  Comment,  novus  de  Electric.    10. 

t  M6moire  de  1' Academic  des  Sciences  de  Paris. 

$  Treatise  on  the  Nature  and  Properties  of  Fire.    1752. 

||  Rapport  a  la  Socie'te'  Physique  et  £conomique  de  Stutgard.  Introduction  au  Journal 
de  Physique.    1771.    Vol.  i,  p.  436. 

IT  Precis  Historiqued,£lectricit6.  Paris,  1781.  P.  414 ;  Traite*  dTGlectricite\  Paris,  1771. 
P.  374. 

#*  Journal  de  Physique.     1789.    Vol.  xxxv,  pp.  401-423. 

tt  Dissertation  physica  experimen talis  de  effectibus  electricitatis  in  quaedam  oorpora 
organ  ica.  1775. 

tt  M6moire  de  la  SociSte'  Linneene  de  Paris.    1823.    Vol  ii,  p.  54. 

$$  L'Abb6  Bertholon,  La  Nature  considered  sous  sea  differentB  rapports,  Paris.  1780. 
P.  89. 
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nal  experiment  of  Dr.  Maimbray,  and  accordingly  electrified  a  myrtle  for 
many  hours  a  day  for  some  time  in  the  middle  of  December.  The  result 
was  that  the  tree  formed  buds  and  threw  out  small  branches  in  a  remark- 
able manner. 

In  1781,  Count  de  Lac^pfede*  describes  some  experiments  which  he 
had  made  on  vegetables,  observing  that  invariably  in  electrifying  a  plant 
he  found  it  grow  or  increase  with  more  vigor  than  usual,  and  that  the 
germination  of  seeds  and  sprouting  of  bulbs  placed  in  water  was  always 
hastened  in  a  very  decided  manner  by  electricity. 

Dr.  Maratt  described  in  1782  some  experiments  he  had  made  on  the 
germination  of  electrified  seeds,  from  which  he  draws  the  conclusion  that 
it  exerts  powerful  influence  on  the  fertility  of  the  soil.  On  the  seventh 
day  the  plants  began  to  make  their  appearance  in  the  electrified  vessels, 
and  at  the  end  of  a  fortnight  they  were  as  forward  as  similar  plants 
sown  on  the  same  day,  but  kept  in  a  room  nine  degrees  above  the  freez- 
ing point  In  the  three  vessels  which  were  not  electrified  the  seeds  had 
not  begun  to  germinate. 

In  1783,  UAbW  BertholonJ  published  the  first  book  on  electricity  ap- 
plied to  vegetables,  after  making  numerous  experiments.  The  results 
of  Nollet  and  Jallabert  were  confirmed  by  Bertholon.  He  observed  that 
interrupted  electrification  appeared  to  have  more  influence  than  when 
continued,  in  accelerating  vegetation.  He  gives  some  curious  facts  on 
the  colors,  odors,  and  taste  of  fruit  and  flowers,  on  the  development  of 
which  he  thinks  that  electricity  exerts  a  very  remarkable  influence. 
Fruits  nearly  ripe,  on  being  electrified,  were  found  to  acquire  the  odor 
and  taste  of  ripeness  sooner  than  others  not  electrified*  Flowers  or 
plants  just  coming  into  blossom  arrived  sooner  at  perfection,  and  the 
colors  were  more  brilliant  than  is  ordinarily  the  case.  When  plants  in 
flower  were  electrified,  the  blossoms  were  observed  to  become  more  bril- 
liant in  color,  and  of  a  richer  and  more  delicate  tint,  than  other  flowers 
of  the  same  kind.  All  these  experiments  were  made  with  positive  elec- 
tricity, but  with  negative  electricity  the  effects  for  the  most  part  were 
reversed ;  germination  was  retarded,  the  growth  and  formation  of  the 
leaves  were  checked,  the  development  of  fruit  and  flowers,  and  the  se- 
cretion of  coloring  and  odorous  matters  was  impeded.  He  states  that 
these  effects  may  be  observed  by  experiments  on  a  small  scale,  as  well 
as  by  carefully  watching  the  electric  condition  of  the  atmosphere  on  a 
large  scale. 

Bertholon  attributes  the  increase  and  development  of  certain  insects 
which  feed  on  plants  to  the  agency  of  electricity,  which  he  says  exerts 
the  same  influence  upon  them  as  on  the  seeds  of  plants.  He  accordingly 
proposes  to  kill  them  by  an  excess  of  electricity,  passing  the  shocks  of  I^y- 
den  jars  through  the  trunks  of  trees  on  which  the  larvae  of  insects  are  de- 
posited, and  provided  the  shock  is  not  too  powerful  the  tree  will' not  be 
injured.  All  the  ordinary  diseases  to  which  plants  are  subject  may,  he 
thinks,  be  diminished,  counteracted,  or  entirely  cured  by  a  judicious  use 
of  electricity. 

In  1784,  Achard  published  his  observations,  in  several  essays,  on  the 
electricity  of  rain,  snow,  and  hail,  on  electrifying  fluids,  on  germination, 
and  the  influence  of  electricity  on  the  growth  of  vegetables,  in  which  he 
confirms  the  results  of  preceding  philosophers ;  also,  on  the  influence  of 
electricity  in  promoting  the  fermentation  and  putrefaction  of  vegetable 
and  animal  matters.  He  found  that  both  negative  and  positive  electricity 

"Eseai  but  Pfilectricite  Naturelle  et  Artificielle.    Paris,  1781.    Vol.  ii,pp.  159. 

tRecherchea  Physiques  but  I'l2lectricit6.    Paris,  1782.    P.  359. 

JDe  l'£lectricit6  des  V6g6taux,  &c.    Paris,  1783.    8vo.,  468  pp.  and  3  pi. 
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accelerated  the  putrefaction  of  animal  matter,  causing  barley  and  other 
fermentable  substances  to  pass  into  spirit  with  increased  rapidity,* 

From  1786  to  1790  Perzierett  made  numerous  experiments  on  chervil, 
wheat,  beans,  rye,  peas,  mustard,  radish,  lettuce,  trefoil,  &c.,  and  in 
nearly  all  cases  the  electrified  plants  came  up  first,  grew  larger,  and  had 
longer  roots  than  the  others ;  the  leaves  were  more  numerous,  larger, 
and  of  a  decidedly  more  beautiful  green. 

In  1788,  CarmoyJ  described  a  variety  of  experiments  on  the  germina- 
tion of  wheat  taken  from  the  same  ear.  After  twenty-three  days  the 
young  plants  were  measured,  when  it  was  found  that  the  unelectrified 
had  grown  eleven  inches  ten  lines,  the  positive  eighteen  inches  five  lines, 
and  the  negative  nineteen  inches  nine  lines.  A  number  of  other  exper- 
iments of  the  same  kind  are  given,  the  general  result  of  which  is  that 
electricity  appears  to  accelerate  germination,  negative  electricity  being 
more  powerful  than  positive. 

In  1789, 1/Abb6  d,Ormoy§  electrified  mustard  seed  and  lettuce  for  sev- 
eral days  in  moist  earth,  and  found  their  germination  always  acceler- 
ated. He  found  also  that  electrified  seeds  had*  always  the  start  of  the 
non-electrified,  and  so  beneficial  did  he  find  it  to  germination  that  even 
old  and  dry  seeds,  which  seemed  spoiled  and  would  not  germinate,  did 
so  rapidly  when  previously  electrified  for  some  hours. 

Almost  the  same  results  were  published  by  Bertholon  at  nearly  the 
same  time.  He  inclosed  parcels  of  seeds  in  tin-foil,  and  kept  them  con- 
stantly electrified  for  some  days  before  sowing,  when  he  found  that  they 
germinated  remarkably  soon.  These  experiments  were  made  with  seeds 
of  spinach,  endive,  and  turnip.  He  describes  experiments  in  which  he 
found  seeds  to  germinate  sooner  when  placed  on  the  plate  of  a  charged 
electrophoru8.ll 

At  the  end  of  the  last  century,  the  discovery  of  voltaic  electricity,  and 
the  brilliant  results  to  which  it  led,  completely  eclipsed  the  hitherto  fa- 
vorite stndy  of  frictional  electricity.  Bozteres,  one  of  the  first,  entered 
this  new  field  of  investigation  by  two  papers  containing  numerous  ex- 
periments made,  from  1780  to  1790,  in  chervil,  wheat,  beans,  rye,  peas, 
mustard,  radish,  lettuce,  trefoil,  &c.,  the  result  of  which  was  that,  in 
nearly  all  cases,  the  electrified  plants  came  up  first,  grew  larger,  and  had 
longer  roots  than  the  others.  The  leaves  were  more  numerous,  larger, 
and  more  beautifully  green.fl  These  researches  confirm  the  original 
experiments  of  Nollet  and  Jallabert,  and  prove  that  the  views  of  Ingen- 
housz  were  incorrect,  and  the  effects  in  question  were  not  results  of  im- 
perfect experiments,  due  to  the  unequal  influence  of  light,  but  were 
really  caused  by  electricity.  In  this  view  Bozieres  was  borne  out  by  the 
experiments  of  Bilsborrow  in  1797,  who  found  germination  decidedly  ac- 
celerated by  positive  electricity,  and  still  more  by  negative. 

In  1807,  Sir  Humphry  Davy  published  some  interesting  experiments 
on  seeds  and  growing  vegetables.  Seeds  placed  in  pure  water  at  the 
positive  pole  of  a  voltaic  circuit  germinated  much  more  rapidly  than  un- 
der ordinary  circumstances,  but  at  the  negative  pole  they  did  not  sprout 
at  all.  He  remarks  that  without  supposing  any  peculiar  effects  from 
the  different  electricities,  this  may  bo  accounted  for  by  the  saturation  of 

•Menioiren  der  Berliner  Academic.  1763.  Physicalisclie  mid  Chemische  Abhand- 
lungen.   Berlin,  1784.   Vol.  i,  p.  784.    Journal  de  Physique.   1784.  Vol  xxv,  pp.  434-436. 

t  Journal  de  Physique.    171)1.    Vol.  xxxviii,  pp.  351-365, 427-446. 

t  Journal  do  Physique.    1783.    Vol.  xxxiii,  pp.  339-343. 

$  Journal  de  Physique.  1789.  Vol.  xxxv,  pp.  161-176.  Annuls  of  Agriculture,  by 
Arthur  Young.    London,  1791.    Vol.  xv,  pp.  28-60. 

i  Journal  de  Physique.    1789.    Vol.  xxxv.  pp.  401-423. 

H  Journal  de  Physique.    1791.   Vol.  xxxvui,  pp.  351-366,  427-446. 
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the  water  near  the  positive  metallic  surface  with  oxygen,  and  that  near 
the  negative  pole  with  hydrogen,  though  he  does  not  think  it  impossi- 
ble that  the  same  effect  may  be  due  to  electricity.  When  growing  plants 
were  made  the  medium  between  the  two  poles  of  the  battery,  in  one  case 
a  mint-plant  was  killed,  but  another,  after  ten  minutes,  remained  un- 
injured. Lime  and*fixed  alkali  were  found  at  the  negative  pole,  while 
chlorine  and  sulphuric  acid  were  at  the  positive  pole  of  the  battery.* 

These  experiments  were  held  by  Du  Petit  Thouars  as  evidence  of  the 
great  influence  of  electricity  on  vegetation.  He  held  that  plants  con  tamed 
two  different  galvanic  arrangements — one  acting  vertically  through 
the  woody  fibers,  the  other  horizontally,  through  the  medullary  rays. 
To  these  opposite  independent  currents  he  attributed  the  principal  phe- 
nomena of  vegetation.! 

Many  experiments  on  the  influence  of  electricity  of  low  tension  on  ger- 
mination have  been  made  by  Becquerelj  since  1833.  Seeds  in  contact 
with  the  upper  element  of  a  feeble  galvauic  current  grew  faster,  while 
those  in  contact  with  the  zinc  element  grew  less  rapidly  than  similar 
seeds  planted  in  glass ;  the  negative  extremity  increasing,  the  positive  re- 
tarding germination.  Similar  results  were  obtained  with  bulbs  connected 
in  water.  The  favorable  influence  of  negative  electricity  of  low  tension 
on  germination  is  attributed  to  the  decomposition  of  saline  substances, 
and  consequent  evolution  of  alkaline  matter,  which  assists  germination 
by  combining  with  and  neutralizing  the  acetic  acid  always  evolved  dur- 
ing germination  and  the  growth  of  bulbs  and  buds. 

In  1825,  Pouillet§  proved  that  in  germination,  a  notable  quantity  of 
electricity  is  disengaged.  Setting  aside  all  consideration  of  the  more 
complicated  changes  of  germination,  we  may  call  it  a  mere  oxidation, 
the  whole  effect  of  the  air  on  sprouting  seeds  being  the  abstraction  of 
carbon  and  formation  of  carbonic  acid  gas ;  a  change  analogous  to  the 
combustion  of  carbon,  and  which,  like  that,  would  give  rise  to  electricity. 
Pouillet's  experiments,  though  delicate,  are  very  simple:  twelve  glass  cap- 
sules nine  inches  in  diameter,  well  varnished  with  lac,  having  seeds  in 
them,  were  placed  in  two  rows  on  a  table  covered  with  the  same  varnish, 
and  filled  with  vegetables  and  connected  by  wires  with  each  other,  ana 
the  one  plate  of  a  condenser.  For  the  first  two  days,  no  signs  of  elec- 
tricity were  given  by  the  gold  leaf  electrometer  of  the  condenser,  but  on 
the  third,  when  the  plants  appeared,  negative  electricity  was  indicated, 
and  continued  night  and  day  for  over  a  week.  It  is  evident,  froin  the 
experiment,  says  Solly,||  that  electricity  being  set  free  in  germination, 
the  seed  becomes  negative,  while  the  carbonic  acid  given  off  is,  of  course, 
positive — a  very  important  conclusion,  if  established,  both  in  respect  to 
the  source  of  atmospheric  electricity,  and  as  to  the  influence  of  electricity 
on  germination.  It  is  suggested  that  as  all  vegetable  soils  contain  car- 
bonaceous matter,  which  is  continually  undergoing  oxidation,  carbonic 
acid  is  constantly  formed  in  the  soil  just  as  it  is  in  the  sprouting  of  seeds. 

In  the  spring  of  1843,  great  interest  was  aroused  by  the  statement  of 
a  discovery  by  which  atmospheric  electricity  was  collected  so  as  to  in- 
crease vegetation  extraordinarily.    This  originated  with  Dr.  Forster,fl 

*  Philosophical  Transactions.  1807.  Part  i,  p.  1 ;  Elements  Agricultural  Chemistry. 
London,  p.  37. 

t  Essais  sur  la  Testation.   Paris,  1800.   IX  Essay. 

t  Anuales  do  Ckiinie.  1833.  Vol.  li,  pp.  252-260."  Traito*  Experimental  de  rfcctricite* 
et  du  Majru&ism.  Paris,  1634.  Vol.  i,  pp.  61-64,  1:35,  377,  301-2  ;  vol.  iv,  pp.  159-210. 
Traits  d:electricite*  et  de  Magnetism.  Paris,  1655.    Vol.  i,  pp.  366-371. 

$  Annales  de  Chimie.    1627.   Vol.  xxxv,  pp.  414-420. 

|  Journal  of  the  Horticultural  Society  of  London.  1846.    Vol.  i,  p.  97. 

Y  Agricultural  Gazette,  1644,  p.  741 ;  1845,  p.  249. 
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of  Elgin,  who,  after  stretching  wires  in  particular  directions  over  a  crop 
of  barley,  saw  most  luxuriant  vegetation  produced.* 

About  the  same  time,  accounts  of  American  experiments  were  circu- 
lated, showing  that  equally  extraordinary  effects  were  produced  by 
feeble  currents  of  voltaic  electricity  on  vegetation.  In  July,  1844,  W. 
Boss  stated  to  the  Farmer's  Club,  of  New  York,  that,  having  planted 
potatoes  in  drills,  he  buried  at  one  end  of  these  rows  a  copper  plate, 
live  feet  long  and  fourteen  inches  deep,  connected  by  a  wire  with  a  zinc 
plate,  the  same  size,  buried  two  hundred  feet  away,  at  the  other  end  ot 
the  rows.  On  the  2d  of  July,  some  of  these  potatoes  were  found  two 
and  a  half  inches  in  diameter,  while  the  rows  on  either  side,  not  under 
electric  influence,  had  not  formed  tubers  of  more  than  half  an  inch  in 
diameter.t  This  statement,  like  that  of  Dr.  Forster,  excited  great  in- 
terest. Many  repetitions  of  his  experiments  were  made  in  various  parts 
of  England;  among  others,  by  Jessop,  on  the  estate  of  the  Duke  of 
Devonshire. 

It  was  also  said  that  electro-culture  produced  thirteen  measures  of 
barley  on  a  surface  which  by  the  common  mode  yielded  but  five.} 
Walker  also  published  some  experiments  on  electro-culture.§ 

ANDEfi  PO£Y. 

Hon.  Horace  Capron,  Commissioner. 
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Sir:  The  organic  act  creating  the  Department  of  Agriculture  makes  it 
the  duty  of  the  Commissioner  to  acquire  "  all  information  concerning  agri- 
culture which  he  can  obtain  by  means  of  books  and  correspondence, 
and  by  practical  and  scientific  experiments,  by  the  collection  of  statis- 
tics, and  by  any  other  appropriate  means  in  his  power ;"  and  also  requires 
him  to  make  periodical  and  special  reports  including  such  acquisitions. 
It  is  thus  not  merely  a  Department  of  administration  and  routine,  but 
also  one  of  investigation  and  experiment,  which  should  be  truly  scien- 
tific and  entirely  accurate,  and  always  eminently  practical  and  utilitarian. 
Its  warrant  for  agricultural  research  is  thus  sufficiently  broad  to  cover 
any  field  of  investigation  which  promises  results  favorable  to  production, 
rural  improvement,  and  farm  economy.  Yet,  the  magnitude  of  the  coun- 
try, the  variety  of  its  industries,  and  the  urgency  of  new  and  important 
problems  pressing  for  solution,  counsel  adherence  to  a  line  of  research 
that  shall  be  progressive,  timely,  effective,  reaching  forward  toward 
new  developments  and  fresh  discoveries,  rather  than  groping  among  the 
records  of  the  dead  past  for  that  which  our  fathers  practiced  and  pondered 
upon.  In  a  field  of  experiment  that  is  continental,  with  climates  of  all 
latitudes  and  elevations,  and  with  investigators  of  tastes  and  necessities 
of  the  widest  range,  the  work  of  this  office  should  be  well  chosen,  limited 
to  whatever  is  most  vital  and  important,  and  conducted. vigorously  with 
all  the  means  and  facilities  at  command,  with  reference  to  present  results, 
in  co-operation  with  minor  organized  agencies,  and  with  the  great  mass 

of  active  and  progressive  agriculturists  of  the  nation. 

._ t 

•  See  the  account  of  Gordon  at  the  Tring  Agricultural  Association  in  1844,  in  the 
ournal  of  the  Agricultural  Society  of  London,,  1846.    Vol.  i,  p.  (JU. 
t  Mechanic's  Magazine,  September  28, 1844 ;  the  Electrical  Magazine.    London,  1845. 
Vol.  i,  pp.  610-611. 
t  Gazette  d*  Agriculture,  May  31,  1846. 
$  Archives  de  l'£lectricite\    Geneve,  vol.  v,-^>.  525. 
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A  branch  of  this  work  which  cannot  be  ignored  is  the  collection  of 
fresh  facts  illustrating  the  comparative  economy  of  rural  processes  and 
industries,  and  the  record  of  experiments  tending  to  elucidate  disputed 
points  in  farm  practice.  Scientific  farmers,  agricultural  societies,  indus- 
trial colleges,  and  the  Department  of  Agriculture,  furnish  every  year 
new  material  for  such  a  record;  and  the  attempt  to  present  approximate 
estimates  of  the  current  crop  productions  of  the  country  opens  a  constantly 
widening  field  of  labor. 

The  scientific  sections  of  this  work,  embracing  agricultural  chemistry, 
botany,  entomology,  and  other  branches  of  natural  history,  to  which 
farmers  are  looking  for  advances  upon  the  discoveries  of  Liebig,  prac- 
tical instruction  upon  the  flora  of  America  and  of  the  world^  and  the 
means  of  saving  millions  now  given  up  to  Insect  depredations,  have 
facilities  for  efficient  and  valuable  labor,  the  results  of  which,  given  to 
the  public  in  these  reports,  it  is  hoped  will  year  by  year  prove  of  increas- 
ing interest  and  value. 

In  accordance  with  these  views  and  aims,  so  far  as  developed  and 
wrought  out  with  yet  imperfect  facilities,  the  accompanying  articles  are 
presented.  They  are  not  merely  the  work  of  one  man,  or  of  several 
working  in  official  cloisters,  but  the  embodiment  of  the  freshest  views 
of  thousands  in  communication  with  the  Department — among  them  those 
recognized  as  foremost  in  knowledge  and  practice  of  some  specialty  or 
interest — and  as  such  worth  far  more  than  the  essay  of  a  single  indi- 
vidual, with  its  limited  field  of  observation,  a  tendency  to  display  of 
personal  egotism,  a  habit  of  bestriding  a  favorite  hobby,  and  too  often  a 
pecuniary  axe  to  sharpen.  Besides,  the  essay  in  our  former  experience  has 
been  almost  invariably,  and  generally  from  necessity,  a  retrospect,  a  mere 
compilation,  a  new  use  of  old  material  5  it  usually  adds  little  to  the  stock 
of  facts  and  experiences  of  practical  agriculture.  Such  reiteration  is 
useful  and  necessary  in  a  newspaper ;  it  should  not  be  the  staple  aftid 
substance  of  an  official  report.  While  original  facts  and  results  should 
mainly  constitute  the  matter  of  official  publications,  there  are  subjects 
of  present  interest,  not  new  in  themselves  but  freshly  and  urgently  pres- 
sing themselves  upon  public  attention,  which  should  be  examined  retro- 
spectively, but  with  constant  reference  to  their  points  of  immediate 
value  and  practical  bearing  upon  industry  and  production.  In  this 
connection  reference  may  be  made  to  articles  relative  to  tea  culture, 
American  sumac,  the  opium  poppy,  the  cranberry  interest,  the  results  of 
steam-plow  invention  and  steam  culture,  and  the  sugar-beet  enterprise. 
Prominent  among  the  subjects  presenting  the  facts  and  progressive 
indications  of  the  year,  are  those  Collating  recent  farm  experiments,  classi- 
fying new  agricultural  patents,  distilling  the  spirit  of  the  State  reports  of 
agriculture,  recording  the  current  history  of  industrial  colleges,  com- 
piling recent  laws  concerning  farm  stock,  mapping  out  the  location  of 
mineral  fertilizers  of  the  Mississippi  Valley  ?  and  pointing  out  theresources 
of  the  great  mountain  section  of  the  continent.  These  and  similar  pre- 
sentations will  illustrate,  though  they  may  fail  fully  to  realize,  the  aim 
and  object  of  the  miscellaneous  portions  of  the  annual  report  of  agri- 
culture. If  future  observations  continue  to  be  conducted  in  this  spirit, 
the  ultimate  results  will  be  valuable  and  instructive  in  a  high  and  cumu- 
lative degree* 

J.  E.  DODGE, 

Editor  of  Reports. 

Hon.  Horace  C  apron,  Commissioner. 
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LANDSCAPE  GARDENING. 

Landscape  gardening  is  a  comprehensive  art,  combining  the  Renins  of 
the  landscape  painter  with  the  art  of  the  practical  gardener ;  the  exact 
knowledge  of  the  engineer  with  the  poetical  imagination  of  the  artist. 
The  professor  of  this  art  should  also  possess  a  competent  knowledge  of 
the  general  principles  of  botany,  architecture,  geology,  hydraulics,  hy- 
drostatics, mechanics,  laws  of  heat  and  ventilation,  pomology,  and 
vegetable  physiology.  This  may  seem  rather  a  formidable  array  of  ac- 
quirements, but  in  the  multifarious  details  of  selecting  and  arranging  the 
style  and  location  of  rural  residences  and  their  accompanying  domestic 
auxiliary  structures;  the  drainage  of  lands;  the  location  and  construc- 
tion of  roads:  the  preparation  of  garden  sites,  and  the  erection  of  horti- 
cultural buildings;  the  decoration  of  grounds  for  the  purposes  of  beau- 
tifying and  enriching  the  surroundings  of  rural  homesteads,  the  more 
ambitious  suburban  villas,  and  public  buildings  of  every  description ; 
and  the  artistic  disposition  of  arborescent  growths,  so  as  to  produce  the 
most  varied  yet  distinct  beauties  of  which  the  scenery  is  susceptible— 
necessitate  a  knowledge  more  or  less  intimate  and  extensive  with  these, 
as  well  as  with  other  branches  of  science. 

During  the  last  twenty  years  much  attention  has  been  given  to  land* 
scape  gardening,  both  in  the  laying  out  of  private  grounds  and  in  the 
design  and  construction  of  public  parks.  Some  of  the  latter  are  deserv* 
ing  of  the  highest  commendation,  both  in  design  and  execution,  and  have 
been  the  means  of  instructing  and  familiarizing  the  public  with  the  ca- 
pabilities and  beauties  of  the  art,  and  in  educating  the  popular  taste  to 
an  appreciation  of  the  development  of  rural  improvements,  and  their 
beneficial  effects  upon  the  moral  and  physical  condition  of  society* 

It  cannot  be  too  forcibly  urged  upon  the  attention  of  those  who  are 
intrusted  with  educational  institutions  that  one  of  the  most  certain  means 
of  encouraging  a  desire  for  studies  in  natural  history,  and  forming  correct 
principles  of  taste  in  young  minds,  is  that  of  landscape  embellishment  of 
school-house  and  college  grounds.  This  has  become  one  of  the  greatest 
wants  in  existing  systems  of  education,  and  cannot  long  remain  neg- 
lected. 

It  is  not  proposed  to  offer  a  treatise  on  landscape  gardening,  but  rather 
to  allude  briefly  to  some  of  the  more  prominent  points  and  subjects  that 
will  naturally  arise  for  consideration  in  the  location  of  residences  and 
public  buildings,  and  in  the  arrangement  of  the  principal  accessories, 
and  the  execution  of  various  details  connected  with  rural  improvements. 

GARDENING  AND  CIVILIZATION. 

Gardens  are  of  the  most  remote  antiquity.  Our  first  parents  were 
placed  in  a  garden,  and  the  writings  of  the  oldest  historians  and  poets 
contain  various  descriptions  and  traditions  concerning  the  extraordinary 
beauty  of  the  gardens.  History  proves  that  a  taste  for  gardening  has 
kept  pace  with  the  progress  of  civilization,  and  that  it  has  always  ex- 
erted a  powerful  influence  upon  the  passions  and  feelings  of  mankind. 
Much  of  the  decorative  beauty  of  architecture  has  resulted  from  the  study 
of  the  beautiful  combinations  and  graceful  lines  of  the  Vegetable  king- 
dom. Two  thousand  years  before  the  Christian  era  Lydia  was  famed  for 
its  gardens.  The  gardens  of  Babylon  are  traditionally  ranked  among 
the  greatest  successful  combinations  of  skill  and  wealth,  the  Persian 
kings  were  very  partial  to  gardens,  which  were  cultivated  a&  muck  tot 
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their  beauty  a»  for  their  fruit,  and  even  in  gardens  of  limited  extent  the 
trees  were  arranged  in  regular  lines  and  figures,  and  the  walks  bordered 
with  tufts  of  roses,  violets,  and  other  odoriferous  plants.  The  Greeks 
copied  from  the  Persians,  both  in  their  gardening  and  their  architecture. 
Epicurus  took  great  delight  in  his  garden,  and  there  taught  his  philoso- 
phy. The  Greeks  excelled  in  architecture  more  than  in  gardening, 
although  a  public  park  or  garden  was  planted  by  Gimon,  the  general,  at 
Athens,  furnished  with  streams  of  water  and  planted  with  shady  groves, 
with  gymnasia  and  places  for  exercise.  They  had  flower  markets  which 
were  well  patronized,  and  learned  or  distinguished  men  wore  crowns  of 
flowers,  and  successral  warriors  were  decorated  with  wreaths  and  gar- 
lands. Their  garden  decorations  partook 'largely  of  statuary  and  other 
architectural  appendages.      , 

The  Romans  devoted  much  of  their  wealth  to  the  adornment  of  their 
gardens  and  pleasure  parks.  Lucuilus  seems  to  have  had  large  ideas  of 
magnificent  expenditures  in  this  direction,  being  represented  as  having 
sumptuous  villas  in  different  parts  of  Italy,  so  that  he  could  enjoy  an 
agreeable  climate  every  month  in  the  year.  Cicero  had  fine  plantations 
at  his  Arpinum  villa.  Sallust,  who  made  a  fortune  in  the  government  of 
Numidia,  devoted  largely  of  his  means  to  the  laying  out  of  gardens, 
which  were  for  a  long  period  the  pride  of  Rome.  Pliny's  villa  appears 
to  have  been  laid  out  with  more  taste  and  less  of  ostentatious  display 
than  some  others,  since  the  pastoral  beauty  of  his  grounds  are  highly 
praised.  It  is 'apparent,  however,  that  the  principal  features  of  orna- 
mentation were  derived  from  vases,  fountains,  and  similar  works-of  art 
that  bore  the  semblance  of  wealth,  and  were  at  once  objects  that  con- 
veyed impressions  of  grandeur  and  magnificence,  rather  than  to  wait 
patiently  for  effects  to  be  produced  by  artificial  plantations,  which  re- 
quired time  for  their  development,  and  a  higher  appreciative  taste  for 
their  enjoyment. 

The  Romans  also  devoted  much  attention  to  culinary  vegetation,  and 
carried  their  knowledge  of  science  and  the  arts  into  such  countries  as 
they  colonized,  so  that  a  great  degree  of  wealth  and  enlightened  pros- 
perity accompanied  their  footsteps  to  an  extent  that  the  world  has  rarely 
seen  equaled. 

With  the  reign  of  the  femperors  commenced  the  decline  of  the  empire. 
The  reign  of  barbarism  was  triumphant,  and  the  finest  palaces,  country 
houses,  and  gardens  were  destroyed.  For  five  centuries  the  monks  were 
almost  the  only  class  who  cultivated  gardens,  and  kept  alive  the  culture 
of  fruits,  vegetables,  flowers,  and  medicinal  herbs  during  the  dark  ages. 
To  them  we  are  indebted  for  preserving  and  handing  down  the  arts  of 
gardening  and  architecture. 

It  was  not  until  the  middle  of  the  fifteenth  century  that  the  arts  of 
peace  and  commerce  were  so  prosperous  as  to  awaken  a  love  for  the  fine 
arts ;  and  the  examples  of  former  grandeur  that  still  remained,  together 
with  traditions  of  ancient  magnificence,  stirred  up  a  desire  of  imitation, 
and  Italian  gardening  attained  a  perfection  and  standing  that  are  still 
recognized  and  distinguished  among  rural  improvements. 

STYLES  OF  LANDSCAPE  GARDENING. 

There  are  two  very  distinct  modes  of  laying  out  grounds,  known  as 
the  geometrical  and  the  natural.  Various  terms  have  been  used  from 
time  to  time  by  descriptive  writers  on  these  subjects  to  designate  styles, 
but  they  are  all  easily  referred  to  one  or  the  other  of  these  modes.  Under 
the  geometrical  may  be  placed  the  formal,  Roman,  architectural,  and 
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ancient,  as  well  as  the  Italian  French,  and  Dutch  varieties  of  this  style* 
Under  the  natural  we  may,  in  a  similar  manner,  place  the  gardenesque, 
modern,  irregular,  English,  and  graceful. 

A  third  style  is  commonly  included,  but  has  never  been  very  success- 
fully defined,  either  practically  or  hypothetically,  that  is  the  picturesque. 

The  former  two  are  sufficiently  comprehensive  for  the  present  purpose. 

* 

THE  GEOMETRICAL  STYLE. 

In  the  earlier  ages  of  the  world  the  possessor  of  wealth  exhibited  his 
riches  by  surrounding  his  residence  with  such  improvements  as  were 
most  distinctive  from  the  common  scenery  of  the  country.  Hence  gardens 
Tcere  ornamented  with  ballustraded  terraces  of  massive  masonry,  mag- 
nificent flights  of  steps,  elaborately  decorated  arcades,  costly  fountains, 
architectural  grottoes,  and  lofty  clipped  hedges  arranged  with  niches 
and  recesses  for  the  display  of  statuary.  His  less  wealthy  neighbor  con- 
tented himself  by  substituting  a  sloped  grass  bank  for  the  stone  terrace, 
shaped  his  small  lake  in  a  square  or  circular  form,  and  clipped  his  trees 
and  shrubs  into  fantastic  shapes,  aiming  at  ostentation  without  regard 
either  to  propriety  or  good  taste. 

Such  a  style  is  well  fitted  for  immediately  producing  startling,  if  not 
grand  effects  j  and  during  early  stages  of  society,  and  in  countries  abound- 
ing with  the  irregular  and  natural  forms  of  uncultivated  scenery,  distinc- 
tion is  at  once  •  imparted  by  introducing  perfectly  level,  or  regularly 
sloping  surfaces  of  ground,  trees  planted  at  uniform  distances  apart, 
and  lakes  or  ponds  bounded  by  geometrical  lines,  so  as  to  leave  no  chance 
of  mistaking  any  portion  of  the  scene  as  having  been  the  result  of  un- 
assisted natural  arrangement,  but  unmistakably  to  convey  the  impression 
of  a  display  of  wealth  and  refinement,  and  to  indicate  ownership  by  dis- 
tinguishing the  country  residence  from  the  natural,  uninclosed,  rude 
scenery  of  the  neighborhood. 

In  the  strictly  geometrical  style  everything  is  architecturally  accurate 
in  its  lines,  perfect  symmetry  pervades  the  whole,  and  all  parts  are 
equally  balanced.  Statuary  of  all  kinds,  fountains,  steps,  ballusters, 
and  pediments,  broad  walks,  straight  planted  avenues,  formal  shaped 
flower  beds,  and  clipped  plants,  all  belong  to  this  species  of  garden  and 
landscape  decoration. 

THE  NATURAL  STYLE. 

In  the  geometrical  style  the  hand  of  the  artist  is  evident  in  every 
detail ;  but  in  the  natural  style  artificial  interference  is  not  so  conspicu- 
ously apparent.  In  the  disposition  of  the  material  used  for  the  develop- 
ment of  landscape  views  and  scenic  effects,  there  is  nothing,  so  far  as 
general  impressions  are  concerned,  to  indicate  where  the  hand  of  the  im- 
prover has  been  operating,  or  anything  appearing  beyond  a  natural  pro- 
duction, or  wliat  may  have  been  indigenous  to  the  locality.  All  natural 
beauties  are  carefully  preserved,  so  far  as  is  consistent  with  objects  of 
use  or  convenience,  and  the  element  of  utility  enters  more  largely,  per- 
haps, into  our  ideas  of  the  beautiful  in  this  than  in  the  geometrical  style ; 
and,  while  there  is  no  desire  to  avoid  the  appearance  of  art  in  operative 
details,  it  is  not  rendered  obtrusive,  and  the  effects  produced  need,  not 
suggest  the  idea  of  painftil  and  laborious  operations. 

The  perception  of  the  beautiful  ought  to  be  the  first  impression,  and 
not  that  of  the  art  by  which  it  has  been  produced.  The  beauties  of 
nature  are  imitated  in  the  "disposition  of  trees  and  shrubs,  and,  so  far  as 

11 
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general  scenic  effect  is  concerned,  the  arrangement  might  be  taken  f*>r 
a  natural  group ;  yet  a  closer  examination  of  details  will  lead  to  the  dis- 
covery that  the  plants  employed  are  not  indigenous  to  the  locality,  am/ 
thus  art  and  design  will  be  recognized.    So  also  in  a  district  where  ever- 
green trees  do  not  exist  in  the  surrounding  natural  woods,  their  intro- 
duction in  the  scenery  will  at  once  convey  the  impression  .of  an  artificial 
plantation,  so  far  as  regards  the  materials  of  which  it"  is  oomposed. 
While,  therefore,  the  general  effects  produced  in  this  style  arc  similar 
to  those- with  which  we  are  familiar  in  natural  scenery,  the  details  are 
dictated  by  convenience,  utility,  and  adaptability  to  the  end  in  view. 

A  neglected  foot-path,  seen  in  the  distance,  curving  gracefully  aronml 
the  sides  of  a  hill,  or  on  the  banks  of  a  stream,  now  embracing  a  thicket 
of  trees  and  undergrowth,  and  lost  in  a  maze  of  tangled  vines,  then 
emerging  and  tracing  its  course  across  the  meadow,  alternately  widening 
and  narrowing,  and  at  times  altogether  lost  in  the  massive  foliage  oi 
grasses  and  other  natural  growths,  is  what  might  truly  be  termed  a  natural 
path.  Let  it  be  trimmed  and  widened,  however,  its  surface  neatly  ad- 
justed and  cQvered  with  gravel,  its  curves  well  defined,  and  its  sides 
made  perfectly  parallel,  and  it  will  have  lost  much  of  its  beauty  as  a 
natural  woodland  path,  although  the  contiguous  scenery  has  not  been 
disturbed,  nor  in  any  degree  impaired.  It  is  now  invested  with  the 
beauty  of  utility,  and,  however  much  we  may  have  admired  it  in  its 
original  condition,  yet  for  comfort,  as  a  dry  and  convenient  walk,  we 
greatly  prefer  its  improved  condition  5  and,  in  addition  to  the  charms 
associated  with  its  position,  it  has  those  of  adaptability  and  fitness  to 
the  end  in  view. 

CHOOSING  A  LOCATION  FOR  BUILDINGS  AND   GROUNDS. 

In  choosing  a  location,  one  of  the  first  considerations  is  that  of  access  to 
md  egress  from  a  city,  and  if  daily  intercourse  is  contemplated,  it  becomes 
1  question  of  special  interest.    The  time,  trouble,  and  expense  of  travel 
>n  bad  roads  are  a  severe  tax  upon  country  pleasures.    A  drive  of  hall 
in  hour  on  a  hard  road,  during  a  fine  summer  evening,  is  a  recreative 
pleasure  which  may  not  be  appreciated  when  an  hour  and  a  half  are  spent 
>n  the  same  distance  during  a  stormy  winter  morning.    A  good  road  i& 
Iry  weather  may  become  very  indifferent  after  rains,  and  be  impassal>^e 
or  three-fourths  of  the  year. 

In  these  days  of  railroads  and  steamboats  it  is  difficult  to  indict-** 
vhat  might  be  considered  a  convenient  distance  from  a  city.    Up  ^u 
t  well  managed  railroad  a  distance  of  twenty  miles  may  be  mc^>^{ 
Lccessible  than  two  miles  upon  a  common  road.    Proximity  to  arailror-    a 
itation  will  always,  secure  a  certainty  of  convenient  transit,  even  all(j*'^\^ 
ng  the  distance  to  be  within  an  easy  carriage  drive.    This  facility  shoi^rrv 
lot  be  overlooked  when  it  can  be  secured. 

Healthiness  of  locality  is  of  paramonnt  importance.    Low,  flat  Ian 
ire  generally  damp  and  cold,  and  should  never  be  selected  for  the  liar 
ation  either  of  man  or  beast,  if  there  is  any  choice  in  the  matter.    Y^ 
eys,  or  even  slight  depressions,  are  equally  unsuitable.    The  air  aft  - 
unset  is  always  dense  in  such  places,  dews  are  heavier  and  more 
[uent ;  and,  as  a  consequence,  frosts  are  more  prevalent  than  on  elei 
ions.    Fogs  are  most  frequent  on  low  lands.    The  extremes  of  tempi 
ure  are  also  greater,  especially  if  surrounded  by  forests,  which  prev 
he  free  circulation  and  equalizing  influence  of  winds.    Wide  and  loi 
ralleys  between  uniform  hills  are  frequently  subjected  to  sweeping  bias- 
Sven  the  vicinity  of  such  localities  ought  to  be  avoided.    A  per&-  -*2Z7 
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may  drain,  cultivate,  plant,  and  otherwise  improve  his  own  property,  and 
still  be  subjected  to  the  injurious  influences  of  unimproved  lands  over 
which  he  has  no  control. 

An  elevated  situation  is  generally  healthy.  The  extent  of  prospect  it 
secures  is  also  an  advantage ;  yet  it  is  not  well  to  place  too  great  a  value 
on  distant  views.  For  permanent  residence  the  exposure  of  elevations 
is  a  disadvantage.  Though  cool,  airy,  and  agreeable  in  summer,  they 
may  be  bleak,  chilly,  and  exceedin  gly  uncomfortable  during  winter.  The 
tender  and  delicate  varieties  of  flowers  and  shrubbery,  as  well  as  fruits 
and  culinary  products,  are  less  likely  to  flourish  wheu^fully  exposed  to 
cold  and  unbroken  winds. 

SELECTING  A  BUILDING    SITE. 

This  is  too  commonly  settled  by  selecting  the  highest  point  of  the 
ground,  but  not  always  wisely.  A  modern  house  set  up  on  a  sharp  knoll 
has  an  isolated  appearance  which  is  not  readily  altered  or  improved  by 
trees,  and  it  is  with  difficulty  approached  by  roads,  if  the  grounds  slope 
suddenly  from  it. 

A  somewhat  level  plateau,  partially  surrounded  by  higher  ground, 
forms  a  good  position  for  a  dwelling-house.  The  ground  should  fall 
from  it  in  all  directions,  more  rapidly  in  front  than  back,  where  the  de- 
scent may  be  merely  sufficient  for  drainage.  Back  of  the  house,  posi- 
tions should  be  selected  for  the  vegetable  garden,  stables,  and  other 
buildings,  such  as  greenhouses  and  graperies,  all  of  which  will  be  shel- 
tered and  protected  by  the  higher  grourrd  beyond. 

The  nature  of  the  soil  should  receive  attention  in  selecting  a  spot  for 
a  house.  Clay  soils  are  retentive  of  water ;  and,  even  when  artificially 
drained,  the  surface  is  disagreeable  after  rains.  Clay,  in  contact  with 
foundation  walls,  keeps  them  damp  and  cold.  The  expansion  of  clay 
when  wet,  and  shrinkage  when  dry,  unfit  it  for  a  safe  foundation.  If 
every  other  condition  is  secured  in  a  site?  art  can  do  much  toward  ame- 
liorating the  physical  qualities  of  the  soil ;  but,  for  all  the  purposes  of 
human  comfort  and  enjoyment,  in  the  immediate  vicinity  of  a  house,  a 
light,  open,  porous  soil  is  decidedly  the  best. 

It  is  always  desirable  to  secure  the  beauty  and  utility  of  a  natural 
plantation  ;"but,  to  select  a  site  for  a  mansion  in  the  center  of  a  grove  of 
old  trees,  with  the  intention  of  making  them  a  nucleus  for  future  land- 
scape effect,  will  generally  prove  unsatisfactory.  In  natural  forests  the 
trees  grow  closely  together;  their  trunks  are  long,  slender,  and  desti- 
tute of  branches;  and,  if  thinning  is  attempted,  those  that  are  left  sel- 
dom flourish  for  any  length  of  time.  If  the  thinning  out  is  gradual,  aud 
the  best  of  the  remaining  trees  are  judiciously  pruned,  they  may  ulti- 
mately recover,  and  make  a  satisfactory  appearance. 

Where  old  trees  abound,  it  is  difficult  to  prepare  or  keep  a  good  lawn, 
or  to  introduce  new  shrubs  or  flowers.  The  roots  of  the  trees  prevent 
thorough  renovation  of  the  soil,  and  the  shade  of  their  branches  inter- 
feres with  the  growth  of  plants.  There  is  a  steady  antagonism  between 
the  old  and  the  new,  both  with  regard  to  individual  growth  and  laud- 
scape  effect,  until  either  the  one  or  the  other  predominates.  It  is  no 
matter  of  doubt  or  uncertainty,  but  a  settled  question  with  all  who  have 
any  experience  in  remodeling  or  adapting  old  woods  or  groves  to  modern 
improvements,  that  it  is  immeasurably  better  to  commence  on  a  tree- 
less naked  field ;  as  a  judicious  selection  and  intermixture  of  fast-grow- 
ing trees,*  properly  plan  ted  in  good  soil,  will,  in  a  very  few  years,  serve 
all  useftd  purposes,  produce  such  effects  as  are  contemplated,  and  %\n^ 
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far  more  satisfaction  than  can  be  derived  from  the  accidental  position 
and  growth  of  natural  forests,  at  least  so  tar  as  relates  to  improvements 
in  the  immediate  vicinity  of  a  rural  residgnce. 

PLAN  OF  IMPROVEMENTS. 

The  grounds  being  secured  and  the  site  fixed  upon  for  the  house,  the 
next  step  is  to  prepare  a  well-defined  working  plan  of  contemplated  im- 
provements, and  this  is  of  equal  importance  whether  the  grounds  are 
extensive  or  quite  limited.  To  strike  out  the  rude  and  simple  outlines 
of  an  arrangement  for  the  various  accessories  and  conveniences  of  a  coun- 
try residence  requires  a  mind  thoroughly  imbued"  with  the  principles  of 
taste,  and  conversant  with  the  application  of  art  to  the  development  of 
beauty ;  and,  although  we  admit  that  every  individual  beet  knows  what 
will  meet  his  ideas  of  comfort  and  convenience  in  the  abstract,  there  are 
few  who  can  execute  all  the  details,  or  satisfactorily  introduce  and  fit  all 
the  disjointed  parts  so  as  to  produce  a  complete  whole. 

As  it  is  wisdom  on  the  part  of  those  who  are  about  building  a  house 
to  enlist  the  services  of  a  competent  architect,  so  it  is  essential  to  con- 
sult with  a  landscape  artist  in  the  preparation  of  a  plan  for  the  improve- 
ment  of  the  grounds ;  as  to  what  trees  to  plant  {Aid  where  to  plant 
them;  the  i>roper  introduction  and  construction  of  roads  and  walks; 
locating  and  erecting  barns,  stables,  glass  houses,  and  other  buildings ; 
selecting  and  preparing  the  soil  for  vegetable  and  fruit  gardens ;  making 
lawns,  and  the  numerous  details  that  are  involved  in  perfecting  all  the 
indispensable,  useful,  and  ornamental  adjuncts  to  a  sijburban  house  and 
grounds. 

All  plans  should  be  as  definite  and  simple  as  possible,  and  not  over- 
loaded with  mechanical  embellishments,  as  an  excess  in  this  respect 
generally  indicates  a  deficiency  in  more  important  particulars.  fThey 
should  be  accompanied  with  ample  references,  where  each  tree  and  the 
most  important  shrubs  should  be  distinctly  named,  and  referred  to 
numbers  on  the  plan.  Intelligible  reasons  should  be  given  for  every- 
thing proposed,  both  with  reference  to  immediate  and  to  future  effect, 
with  clear  instructions  and  suggestions  with  regard  to  the  operations 
proposed,  and  the  relative  order  in  which  they  should  be  conducted.  .  It 
may  be  taken  as  a  rule,  that  no  proprietor  should  undertake  improve- 
ments until  he  sees  clearly  the  objects  and  intentions  of  the  design  or 
plan;  and,  if  this  information  cannot  be  conveyed  by  inspection  and 
explanation,  it  is  strong  presumptive  evidence  of  defect  either  in  the 
design,  or  in  the  explanation,  or  in  both. 

In  transfejring  designs  to  the  ground,  the  most  correct  and  speedy 
method  is  to  divide  the  plan  into  squares,  by  lines  drawn  on  it  in  both 
directions,  the  side  of  the  square  being  of  any  length  that  will  best  sub- 
serve the  purposes  of  accuracy.  Squares  of  sixty  feet  for  the  sides  will 
be  found  a  convenient  length ;  but  in  intricate  designs,  such  as  those 
for  flower  gardens,  squares  of  thirty  feet,  or  even  shorter,  may  be  neces- 
sary. The  ground,  or  space  to  be  operated  upon,  is  to  be  divided  into 
squares  of  the  same  size,  and  a  stake  set  firmly  at  each  jfoint  of  inter- 
section of  the  lines,  and  numbered  to  correspond  with  the  numbers  on 
the  plan.  A  still  more  distinctive  method  is  to  use  numbers  for  one 
direction  and  letters  for  the  other ;  each  stake  will  then  be  marked  with 
a  number  and  a  letter.  The  plan  and  ground  being  thus  prepared,  the 
placing  of  a  treq,  or  the  laying  down  of  a  walk,  or  any  other  object,  can 
be  executed  with  the  greatest  facility.  It  also  enables  the  work  to  be 
commenced  at  any,  point,  and  a  short  practice  will  enable  any  one,  by 
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looking  at  its  position  in  the  square  on  the  plan,  to  place  a  tree  in  its 
relative  position  in  the  square  on  the  ground,  without  having  recourse 
to  exact  measurements.  A  plan  carefully  prepared  with  references,  and 
accurate  as  to  scale,  may  thus  be  transferred  to  the  ground  by  any  per- 
son capable  of  reading  letters  and  figures. 

ARRANGEMENT  OP  OUTBUILDINGS,  STABLES,  ETC. 

The  selection  of  sites  for  the  various  buildings  required  near  a  country 
or  suburban  residence,  is  second  in  importance  only  to  the  selection  of 
a  site  for  the  mansion.  Convenience  dictates  that  these  buildings  should 
be  as  near  the  house  as  is  practically  consistent  with  their  objects  and 
character.  The  dwelling-house  will,  of  course,  occupy  the  best  and  most 
advantageous  position,  and  its  sijperior  size  and  style  of  architecture 
will  always  be  such  as  to  render  all  other  necessary  structures  of  sec- 
ondary and  subordinate  appearance.  Such  buildings  as  stables  and  ice- 
houses are  so  obviously  necessary  to  domestic  comfort  that  their  presence 
is  not  only  expected,  but  their  absence  conveys  an  imifression  of  poverty 
or  incompleteness  altogether  inconsistent  with  our  ideas  of  what  a  country 
home  should  be. 

Instead,  therefore,  of  endeavoring  to  entirely  conceal  these  offices  by 
plantations  and  by  other  expedients,  as  is  frequently  advised,  they  should 
be  located  on  the  most  eligible  sites,  and  display,  in  their  architectural 
details  and  ornaments,  an  expression  of  the  purposes  for  which  they  are 
intended,  and  be  judiciously  exposed  to  view  without  rendering  conspic- 
uous the  operations  necessarily  connected  with  the.  structure. 

The  best  location  for  these  buildings  will  be  governed,  to  some  extent, 
by  local  circumstances;  but,  where  there  are  no  grades,  views,  or  other  . 
exceptional  features  to  interfere  with  the  selection,  a  point  in  a  north- 
east direction  from  the  house  will  combine  the  greatest  number  of  ad- 
vantages. 

While  the  stables  and  other  farm  buildings  should  not  be  entirely 
hidden  from  view  at  certain  points,  at  the  same  time  it  will  be  obvious 
that  a  due  amount  of  privacy  in  and  about  the  buildings  themselves,  as 
well  as -in  the  line  of  view  from  the- dwelling-house,  will  be  essential,  and 
can  readily  be  effected  by  the  introduction  of  trees  and  shrubs  at  the 
points  indicated. 

LAYING  OUT  BO  ADS  AND  WALKS.  • 

\ 

The  guiding  principle  in  designing  the  position  of  roads  and  walks  is 
utility.  Nature  forms  no  roads.  They  are  the  works  of  men  and  ani- 
mals, and  would  undoubtedly  always  proceed  in  straight  lines  from  point 
to  point,  if  obstructions  of  various  kinds  did  not  interfere  and  cause 
deviations.  Necessity  will  therefore  suggest  where  and  how  they  should 
be  introduced.  So  far  as  regards  approaches  and  walks  to  and  from 
buildings,  the  object  of  their  introduction  is  sufficiently  apparent;  but, 
in  laying  out  pleasure  grounds  and  lawn  fronts,  it  is  a  common  practice 
to  introduce  walks  for  the  mere  purpose  of  variety.  /  This  is  a  very 
questionable  reason  at  the  best,  and  not  always  successfully  accom- 
plished; but  even  in  cases  of  this  kind,  they  should  appear  to  aim  for 
some  definite  object,  or  lead  to  points  of  sufficient  importance  to  suggest 
their  utility. 

Unnecessary  roads  and  walks  should  be  carefully  avoided.  They  are 
expensive  in  their  construction,  if  properly  made,  and  require  constant 
attention  to  keep  them  clean  and  in  repair.  Nothing  looks  so  woebegone 
and  poverty-stricken  as  a  weedy,  neglected  road  to  a  house,  ot  n?3&& 
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t"f::>r;^h  T/.^^i7e-;rrorind3  or  sarden.  Taer  d-wrsaes  m^-a  tr-m  the 
t  ^~;~y  of  tLe  *zr:<;iL(\\:irz\.  no  matter  ^q.'j'w  eLi;»rate  or  intri:>:t .A\y 
%  :\..y  rh-y  rr.a>  be.  An  ovex-sar^y  <rf  xc^is  zl£  w^lks  is  ai~~;>  a 
vr.:*  >**+  \:.  ration. 

I..e  *r^-virj*v  of  cirr^l  Hr^3  so zie rimes promr^  to  a  deviati'ii  f.  ^  :"-■:• 
il  ,:e  av;t,!.'i  f; direct c  ^ors<r;  ar,«l.  ^Lere  it  cin  be  c  yi*  wvhoi:  :  *•  _t  -t 
A-i'T-  - -* e  <>i  trihty.  it  i»  not  oV*-ct: enable.  But  no  w^ik  ^h  xiM  '..-,-  air:^i 
from  *l->  oi>*»  i !'>;:*  d;re/i  course  w.th^at  an  a^  :<Lrt %i:*y  stiii:.  i-rr.t  rri>  n. 
A  change  of  ievei  in  the  groutcLa  tree,  cr  a  grvip  of  p'.inrs.  or  '•*^-r 
fci;ij:./*r  o^ -true?  ion.  whi  iL«iuce.  and  v-v-zuiL^iy  d~~::iLd.  a  ch^ng^  *>f  hn«% 
'ihere  are  many  locatioTi*  wh^re  the  srra^bt  h:.e  -Louhl  l«e  prvrV-irwl 
a*  a  Dialer  of  U^te  tij  design.  A*  a  co::a*s-t:^^  i;r.!i  between  :h«-  <rriet"!y 
horizontal  and  th*-  pe~»ezjd.cnlar  lines  of  a  b~!L  Lug.  and  thp  in^-jTLi-.\r 
surfaces  *«;iTou;idir»g  it,  a  perfectly  straight  -a:k  is  in  the  be>t  tas:e  a::d 
add*  yearly  to  the  e^ee:  of  the  iirchi  tenure,  while  a  frequently  curving 
walk  detracrs  fiorn  ir.  ^o  aiso  a  walk  along  the  side  of  a  straight 
boundary  fence  should  not  curve  If  t>jth  lines  tire  vi>ib*. e  ;.i  the  same 
time.  Most  per.vjns  are  aware  «,f  the  great  b  auty  of  straight  walks  and 
avenues  of  trees;  and  for  public  parks  of  lesser  oxdrr.  inclosed  bv  formal 
outlines,  they  can  always  be  i n trod uo<*d  with  great  effect,  as  well  as  con- 
venience, where  curving  w;-  ihs  would  be  the  reverse.  In  this  case  beauty 
depends  ti]K>n  harmony  rather  than  contrast,  and  more  than  either  upon 
utihtv. 

When  roads  or  walks  are  carried  over  irregular  surfaces,  the  natural 
tarns  and  windings  necessarv  to  follow  an  easy  or  uniform  grade,  and 
keep  an  near  the  oiigiual  snr.aee  of  the  ground  as  possible,  will  usually 
develop  pleasing  curves.  A  lit  tie  studied  attention  in  this  matter  of  the 
coarse  of  a  road  wiil  not  only  increase  the  beauty  of  curves  by  adding 
to  them  the  gra'-e  of  utility,  but  also  deep  and  expensive  cuttings,  as 
well  as  heavy  embankments,  wiil  be  avoided,  and  easy  grades  and  econ- 
omical construction  be  inoie  certainly  secured. 

When  it  is  necc-s^arv  to  branch  a  secondary  read  from  thi*  main, line, 
it  should  leave  die  latter  at  as  nearly  a  right  angle  as  convenient,  and 
at  the  Kamc  time  be  somewhat  narrower,  so  that  its  appearance  may 
convey  the  proper  idea  of  its  being  subordinate,  and  so  avoid  confusion 
and  mistake;  otherwise  the  roads  leading  to  the  stable,  iee  house,  or 
garden,  may  be  mistaken  for  the  road  to  the  mansion.  Under  no  cir- 
cumstances should  walks  be  made  conspicuous  in  views  of  natural 
scenery.  If  it  is  essentially  necessary  that  a  walk  should  cross  a  lawn 
where  it  would  interrupt  a  continuity  of  view,  and  destroy  breadth  of 
effect,  it  should  be  sunk  beneath  the  line  of  vision,  by  placing  it  in  a 
Blight  excavation,  which  may  be  farther  assisted  by  throwing  up  a  small 
mound  on  the  side  nearest  the  point  of  view.  These  expedients,  as  also 
that  of  planting  thick  groups  of  low-growing  shrubs,  will  be  effective 
and  satisfactory  if  properly  executed.  » 

In  laying  out  curving  roads  it  is  not  advisable  to  closely  follow  geo- 
metrical rules,  or  to  set  the  curves  out  to  any  regular  radius.  This  plan 
may  occasionally  prove  perfectly  satisfactory  on  a  strictly  level  surface, 
but  it  will  have  quite  an  opposite  effect  where  the  ground  is  greatly  un- 
dulating. The  curves,  to  be  pleasing,  must  be  "eye-sweet" — not  too 
sudden  or  abrupt — anu  properly  blended  at  their  points  of  junctions. 

• 

CONSTRUCTION  OF  EOADS  AND  WALKS. 

Very  much  of  personal  comfort  and  pleasure  in  rural  residences  de- 
pends upon  good  roads.    A  smooth,  firm,  dry  road  is  one  of  the  greatest 
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conveniences  and  enjoyments;  while  a  rough,  soft,  muddy  road  is  one 
of  the  greatest  drawbacks  and  annoyances  of  country  life.  Bad  roods 
form  the  greatest  obstacles  to  progress  and  perpanent  improvements  in 
all  the  neighborhoods  that  are  blasted  with  their  presence;  they  have  a 
demoralizing  effect  upon  the  inhabitants,  and  are  a  sure  sign  either  oi 
poverty  or  mismanagement,  or  both. 

Water  is  the  worst  enemy  to  good  roads.  It  is,  therefore,  a  loading 
principle  in  road-making  so  to  construct  them  that  tbey  may  be  kepix 
dry.  In  absence  of  a  timely  recognition  of  this  principle,  many  costly 
roads  have  proved  to  be  failures;  but  where  it  has  had  prominent  rec- 
ognition and  its  value  has  been  properly  appreciated,  good  roads  have 
been  made  at  a  trilling  expense. 

After  locating  the  road  and  marking  out  its  course,  the  sides  should 
be  brought  to  the  proper  grade  and  finished  by  a  layer  of  sod  as  a  guide 
to  further  operations.  In  crossing  a  sloping  surface  it  is  uot  necessary 
to  have  both  sides  perfectly  level,  but  the  nearer  this  can  be  secured, 
with  due  regard  to  getting  rid  of  surface  water,  the  better  it  will  admit 
of  a  neat  finish  and  the  tnore  easily  will  it  be  kept  in* repair. 

The  road  bed  is  then  formed  by  excavating  and  removing  the  soil  to 
a  depth  of  six  inches  at  the  sides,  curving  slightly  higher  in  the  center, 
and  made  perfectly  smooth  by  roiling,  producing  a  uniform  surface  upon 
which  the  material  of  the  road  is  to  be  placed. 

The  best  stone  for  road  metal  is  tough  granite.  Hard  brittle  stone  is 
more  readily  reduced  by  pressure,  but  in  a  well-kept  road  this  difference 
is  not  important.  It  is,  however,  all  important  that  the  stones  should 
be  broken  small.-  The  largest  should  easily  pass  through  a  two-inch 
ring,  and  if  one-half  of  them  are  small  enough  to  pass  through  a  ring 
of  only  one  inch  diameter,  the  road  will  ultimately  become  all  the  more, 
compact.  ■  •  , 

The  road  bed  should  bo  filled  with  this  broken  stone  to  a  level  with 
tho  sides,  increasing  in  depth  toward  the  center  at  the  rate  of  one  inch 
to  the  yard.  Thus,  a  road  sixteen  feet  in  width  would  have  a  depth  of 
about  nine  inches  in  the  center.  The  utmost  care  should  be  applied  to 
regulating  the  surface,  and  the  smaller  stones  should  be  used  on  top,  in 
order  to  secure  an  even,  compact,  carefully-molded  grade,  which  should 
be  compressed  by  repeatedly  passing  a  heavy  roller  over  it,  wedging 
every  stone,  and  making  the  surface  almost  as  smooth  and  solid  as  a 
pavement.  A  thin  layer,  not  more  than  one  inch  in  thickness,  of  fine 
clayey  gravel  should  then  be  evenly  distributed  over  the  stones,  and  the 
rolier  again  applied  until  the  surface  becomes  homogeneous,  firm,  and 
close. 

The  surface  of  tho  road  will  thus  be  higher  than  the  sodded  edgings, 
water  will  therefore  pass  readily  from  it,  and  one  of  the  main  points  of 
keeping  a  good  road  will  be  secured.  This  will  form  a  first-class  road 
for  ordinary  carriage  drives,  or  for  all  purposes  required  in  public  parks 
or  private  grounds ;  and,  if  kept  in  good  surface  by  frequent  rolling,  so 
as  to  prevent  the  forming  of  ruts  while  it  is  settling;  and,  if  a  facing  of 
gravel  is  applied  when  necessary,  it  will  permanently  fulfil  all  require- 
ments of  a  good  road. 

The  quality  of  gravel  deserves  notice.  Wash  gravel,  consisting  only 
of  sand  and  rounded  pebbles,  should  never  be  used.  No  amount  of 
pressure  will  render  it  firm,  and  it  is  the  most  disagreeable  material  to 
walk  upon.  The  best  gravel  is  that  to  be  found  in  banks  composed  of 
pebbles  mixed  with  reddish  clay;  and  the  stones  must  be  small.  No 
detail  in  road-making  is  of  so  much  importance  as  this.  If  a  wagon 
wheel  or  the  foot  of  a  horse  press  on  one  extremity  of  a  stone  the  other 
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end  of  it  will  probably  be  slightly  raised,  allowing  small  particles  of 
sand  to  fall  into  the  crevice,  when  the  stone  is  loosened,  and  will  roll  on 
the  surface ;  hence  the  uecessity  of  using  only  very  finely  divided  stones 
on  top?  so  that  they  will  be  smaller  than  the  pressing  point,  and  not 
become  disarranged  from  leverage  or  compound  action. 

Where  stone  cannot  conveniently  be  obtained,  the  road  bed  may  be 
filled  with  refuse  matters  of  many  kinds,  such  as  coal  ashes,  clinkers 
from  furnaces,  and  shells.    Oyster  shells  are  plentiful  in  mgny  places 
near  the  seaboard,  and  form  an  admirable  road ;  but  the  permanency, 
as  well  as  efficiency  of  these  materials  in  a  road  bed,  will  depend  alto- 
gether upo  the  care  of  surfacing  with  proper  gravel.    Where  it  is  inL^ 
practicable  u>  procure,  or  deemed  inexpedient  to  use,  any  of  the  for^^ 
going  materials,  an  earth  road  may  be  rendered  very  serviceable  b^ 
proper  attention  to  the  leading  principle — that  is,  to  keep  it  dry.    I^5i 
this  case,  instead  of  excavating  a  road  bed,  slight  excavations  shou^^i 
be  made  at  the  sides  and  the  material  spread  over  the  center ;  ami  th  ^^ 
surface  water  may.  pass  to  the  sides  more  rapidly  and  thoroughly^  a 
greater  cpnvexity  may  be  given  to  the  curve.    In  some  sections  of  t  ^fte 
country  good  roads  are  kept  up  in  this  manner,  but  they  are  carefiCMjy 
repaired  whenever  necessary,  and  all  ruts  and  tracks  are  filled  up     as 
soon  as  they  are  formed.    The  same  general  principles  apply  to  the  Hor- 
mation  of  walks  and  footpaths.    The  depth  of  material,  however,  n&cd 
not  exceed  a  few  inches.    It  is  certain  that  much  unnecessary  expense 
is  frequently  laid  out  upon  mere  foot-walks.    A  porous,  gravelly^  or 
sandy  soil  is  in  itself  a  good  walk  if  properly  shaped.    Such  waJIcs 
admit  of  greater  convexity  than  carriage  roads,  which  is  equivalent  to 
a  saving  of  material.   'Walks  -should  be  fwell  filled  up.    There  is  do 
more  disagreeable  object,  or  one  that  conveys  so  meager  an  expression, 
as  deep,  raw  edgings  to  a  walk,  looking  as  if  they  had  been  trimmed 
with  a  plow.    Walks  in  this  condition  may  be  'serviceable  as  water- 
courses, but  they  are  not  comfortable  foot-paths. 

FORMATION  AND  MANAGEMENT  OF  LAWNS. 

A  fine  lawn  is  the  most  beautiful  of  external  ornaments.  Soft,  vel- 
vety, elastic  turf,  smoothly  shorn  &nd  of  fine  color,  is  always  pleasing, 
but  not  always  attained.  Formerly  the  emerald  lawns  of  European 
pleasure  grounds  were  considered  to  be  unequalled ;  and  it  was  thought 
that  nothing  approaching  to  their  beauty  could  be  realized  in  this  cli- 
mate of  scorching  suns  and  summer  droughts ;  but  it  has  been  demon- 
strated beyond  any  doubt  that  lawns  may  be  produced  and  maintained 
here,  as  fine  as  those  to  be  found  in  any  country. 

The  primary  requsite  is  thorough  preparation  of  the  soil.  Without 
this,  failure  is  probable,  but  if  properly  done  at  the  ontsefc,  success  is 
certain,  with  subsequent  intelligent  management.  First  of  all,  a  good 
foundation  must  be  laid  by  draining  and  subsoiling,  trenching,  manur- 
ing, or  otherwise  loosening  and  enriching  the  soil.  With  limited  lawns* 
spade-trenching  will  be  at  once  thorough  and  permanent  5  but,  where  a 
plow  and  other  implements  can  be  used,  the  work  may  be  executed 
much  more  economically,  and,  by  using  ttoe  subsoil  plow  in  connection 
with  the  common  surface  turning,  a  depth  of  eighteen  inches  will  be 
reached,  which,  on  ordinarily  good  corn-producing  lands,  will  be  ample 
preparation  for  a  good  lawn.  Previous  to  the  final  plowing  a  heavy 
dressing  of  manure  should  be  applied.  This  should  be  well  decomposed, 
more  especially  if  the  soil  is  partially  of  a  gravelly  or  sandy  character. 

The  surface  must  be  rendered  smooth  and  regular.    Careful  plowing 
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can  accomplish  much  toward  making  a  smooth  surface ;  but  whatever 
the  expense  may  be,  the  finish  should  be  made  perfect  before  sowing 
the  grasses.  There  are  two  seasons  for  sowing — autumn  and  spring, 
either  of  them  appropriate;  and  the  choice  will  depend  upon  circum-s 
stances,  and  is  of  secondary  consideration,  compared  to  the  preparation 
of  the  land.  To  get  rid  of  weeds  and  clean  the  ground  before  laying  it 
dora  to  grass,  it  is  a  commendable  practice  to  plant  it  with  early  pota- 
toes. These,  if  cultivated  with  ordinary  care,  will  soon  cover  the  sur- 
face with  their  leaves,  and  prevent  the  growth  of  weeds ;  and  the  oper- 
ation of  digging  up  and  removing  the  crop  tends  to  pulverize  and  loosen 
the  soiL  The  potatoes  can  be  removed  and  grass  seed  sown  by  the 
middle  of  August  to  the  middle  of  September,  and  the  grasses  will 
vegetate  and  cover  the  surface  before  frosts.  A  top  dressing  of  thinly 
sprinkled  manure  will  protect  the  young  plants  during  tfce  winter,  and 
a  good  thickset  lawn  will  be  secured  eaiMy  in  the  following  summer. 

In  hard  clayey  loams,  wherea  sufficiently  comminuted  surface  is  not 

so  easily  obtained,  the  ground  should  be  prepared  in  the  latter  portion 

of  the  year,  and  plowed  over,  so  as  to  leave  a  rough  surface  to  be  acted  . 

upon  by  frost  during  the  winter.    This  will  insure  a  friability  not  easily 

attainable  by  mechanical  means  on  tenacious  soils.    The  seeds  should 

sown  as  early  as  can  be  done  in  the  spring,  but  not  until  the  ground 

dry.    Working  a  clayey  soil  when  it  is  wet  is  ruinous  to  the  future  crop. 

In  the  immediate  preparation  of  the  ground  before  seeding,  the  surface 

should  be  pulverized  by  the  harrow  and  roller  if  necessary.    The  seed 

will  be  sufficiently  covered  by  passing  a  light  harrow  or  roller  over  the 

ground.    The  former  is  best  in  clayey  or  baking  soils,  and  the  #  roller  on 

light  and  sandy  soils. 

The  best  grasses  f6r  permanent  lawns  are  red  top  (Agrostis  vulgaris,) 

and  June  grass  (Poa  pratensis.)    The  following^  proportions  have  been 

used  in  the  lawns  of  the  Department,  with  great  satisfaction :  one  bushel 

H  top,  two  bushels  June  grass,  one  quart  timothy,  and  two  pounds 

vhite  clover,  to  each  acre  of  land.    These  should  be  thoroughly  mixed 

before  sowing.    This  is  heavy  seeding,  but  experiments  demonstrate 

that  a  good  lawn  can  be  secured  only  by  seeding  heavily,  when  sown  in 

the  spring ;  autumn  sowing  may  be  thinner,  but  the  thick  seeding  will 

be  the  most  satisfactory.    There  is  no  grass  equal  to  the  June  grass  for 

fine  lawns ;  this  is  also  known  as  green  grass,  and  Kentucky  blue  grass. ' 

The  red  top  also  forms  a  good  sward  where  the  soil  is  good,  and  the 

rammers  comparatively  cool  and  moist;  but  during  dry  warm  weather 

it  becomes  hard  and  wiry.    The  timothy  grass  vegetates  quickly  and 

greatly  assists  the  growth  of  the  others.    The  clover  is  also  valuable, 

in  rapidly  producing  a  thick  close  sod.  ' 

The  practice  of  sowing  oats,  barley,  or  other  grains  with  the  grasses, 

under  the  impression  that  they  will  protect  the  young  plants  from  sun 

and  drought,  is  altogether  wrong,  as  it  practically  does  much  more  harm 

than  good.    The  larger  growing  plants  rob  the  soil  of  its  moisture  to 

the  destruction  of  the  tender  and  more  feebly  rooting  grass  plants.    No 

such  protection  is  necessary  even  were  it  possible  to  supply  it  without 

injury.    With  fair  preparation  of  grouAd,  and  seed  put  in  as  soon  as 

practicable  in  the  spring,  the  lawn  will  be  fit  to  mow  in  June  at  latest. 

A  very  successful  improver,  especially  in  the  making  of  lawns,  sows 

down  in  August  and  adds  about  two  pounds  of  turnip  seed  to  the  acre. 

The  gradual  growth  of  the  tfcrnip  foliage  forms  a  congenial  damp  shade 

for  the  vegetatiou  and  spread  of  the  young  grass  plants.    The  larger 

leaves  of  the  vegetable  also  protect  the  grass  ag^ust  injury  from  the 

eariy  frosts.    Their  gradual  decay  and  ultimate  removal  are  effected  be- 
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fore  the  grasses  are  so  far  advanced  as  to  be  hurt  by  continuous  shade, 
and  a.  thick  sward  is  secured  before  winter.  A  slight  covering  of  strawy 
manure  will  be  of  advantage  to  autumn-sown  lawns^  particularly  so  if 
the  soil  inclines  to  be  wet,  and  therefore  liable  to  have  the  young  plants 
thrown  $o  the  surface  by  the  alternate  action  of  freezing  and  thawing. 
A  heavy  roller  should  be  passed  over  it  as  early  in  the  spring  as  the  firm- 
ness of  the  soil  will  admit,  in  order  to  tighten  the  earth  around  the  roots, 
and  press  down  such  plants  as  have  been  loosened  during  $he  winter. 

While  it  is  true  that  a  fine  lawn  cannot  be  produced  without  good 
preparation,  it  is  equally  true  that  a  fine  lawn  cannot  be  maintained 
without  frequent  mowing.  The  recent  improvements  in  lawn  mowers 
leave  but  little  to  be  desired  so  far  as  mowing  facilities  are  concerned. 
They  also  roll  the  lawn  at  the  same  time  that  it  is  cut,  which  is  essen- 
tial to  the  mdfet  perfect  keeping.  That  which  was  formerly  regarded  as 
a  formidable  operation  is  now  one  of  the  easiest,  and  the  lawn  is  kept 
in  good  order  at  less  cost  than  any  other  portion  ot  the  pleasure  grounds. 
One  of  the  best  points  in  the  lawn  mower  is  its  incapacity  for  cutting 
long  grass,  thus  compelling  frequent  mowing,  which  is  the  great  secret 
in  keeping  a  superior  lawn.  Mow  early  and  often  is  the  rule.  Even  on 
newly  seeded  lawns  the  mower  should  be  at  work  as  soon  as  the  grass 
is  high  enough  to  cut;  indeed  much  injury  results  from  procrastination 
at  this  time ;  weeds  will  gain  the  ascendency,  and  unequal  growths  fol- 
low. A  lawn  sown  down  in  April  was  cut  six  times  before  the  1st  of 
August,  and  had  the  appearance  of  an  old  thick  set  sod. 

Neither  in  the  preparation  and  formation  of  a  lawn,  nor  in  its  keep- 
ing in  this  climate,  are  there  any  half-way  compromises.  The  work 
must  be  done  thoroughly  to  begin  with,  and  then  timely  attention  to 
cutting  all  through  the  growing  season  will  insure  a  satisfactory  result. 
Neither  soil  nor  climate  can  justly  be  blametj  for  poor  lawns,  although 
it  isa  very  convenient  mode  of  shifting  responsibility,  and  one  frequently 
adopted. 

As  already  remarked,  lawn  mowing  machines  will  not  operate  to  any 
good  purpose  where  the  grass  is  long :  hence  it  has  been  recommended 
to  leave  the  cut  grass  as  a  mulch.  During  the  first  year  this  course 
may  be  followed  with  advantage;  but  experience  shows  that  avlong 
continuance  of  the  practice  injures  the  lawn  very  materially,  particu- 
larly during  early  spring,  or  late  in  the  season.  In  the  hottest  portion 
of  summer  the  cut  grass  dries  up  so  thoroughly  as  to  be  but  of  slight 
influence  either  way. 

The  lawn  will  be  benefited  by  a  top  dressing  once  in  three  or  four 
years ;  not,  however,  by  throwing  over  it  an  unsightly  covering  of 
rough,  strawy  litter,  which,  however  beneficial,  is  not  commendable  in 
neatly  kept  grounds.  A  compost  made  up  of  fresh  stable  manure  and 
any  ordinarily  good  surface  soil,  thrown  together  in  layers,  and  inter- 
mixed and  pulverized  by  frequent  turnings  during  the  summer,  will  be 
in  condition  for  application  any  time  in  early  winter.  This  should  be 
evenly  distributed,  broken  up,  and  raked  in  among  the  roots,  taking  ad- 
vantage of  frost  to  assist  in  the  work  of  disintegration,  and  removing 
the  rougher  portions  altogether  before  rolling  the  lawn  in  the  spring. 

BELTS  OR  3L1RGINAL  PLANTATIONS. 

In  suburban  districts,  where  surrounding  properties  are  likely  to  be 
improved  and  the  scenery  is  liable  to  be  changed  at  any  time,  too  much 
value  should  not  be  given  to  neighboring  views.  It  frequently  occurs 
that  the  site  for  a  dwelling-house  is  selected  mainly  on  account  of  its  com- 
manding certain  distant  views,  even  to  sacrificing  other  important  con- 
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eiderations  in  order  to  secure  the  prospect,  and  before  the  house  is  coin 
pleted,  the  fine  views  are  obstructed  by  operations  on  an  adjoining  prop- 
erty. In  localities  of  this  kind  the  interest  of  the  position  should  not 
ro  much  depend  upon  external  beauties  that  are  beyond  control,  as  upon 
the  internal  improvements  and  local  objects.  Preliminary  to  this  ac- 
quirement the  grounds  should  be  isolated  by  an  umbrageous  boundary 
of  trees  and  shrubs,  which  will  form  a  pleasant  margin  to  the  ground 
improvements,  and  provide  that  seclusion,  retirement  and  privacy 
which  are  always  congenial  to  home  comfort. 

Whether  the  place  is  large  or  small,  a  carefully  planted  boundary  of 
selected  trees  and  shrubs  should  encircle  that  portion  of  the  grounds 
appropriated  to  gardening  purposes.  With  regard  to  small  iaces  in 
thickly  populated  neighborhoods,  this  should  be  the  first  cousiueration. 
The  place  will  thus  be  made  to  look  larger  and  the  house  can  be  partly 
surrounded  by  a  somewhat  open  lawn,  which  will  be  distinctly  defined 
and  fringed  by  the  border  of  shrubs.  In  grounds  of  greater  extent, 
shelter  and  protection,  to  both  plants  and  animals,  will  be  largely  se- 
cured by  thickly-set  evergreen  trees  on  the  most  exposed  quarters.  *  Dis- 
tinctiveness of  arrangement  will  also  necessitate  the  formation  of  a  well 
marked  division  between  the  garden,  the  lawn,  and  the  open  fields  be- 
yond, and  here  a  continuous  belting  of  foliage  will  jserve  to  render  the 
boundary  line  more  pleasing  if  not  less  conspicuous. 

Much  of  the  efficiency,  as  well  as  the  beauty  of  this  boundary  belt, 
will  depend  upon  the  form  of  its  ground  plan,  as  well  as  upon  its  sky 
outline,  which  is  a  curving  line,  widening  and  narrowing  at  certain 
points,  as  heavy  masses  of  planting  may  be  made  tohidedeforraitieSj  or 
openings  left  through  which  to  view  the  distant  scenery.  In  arranging 
openings  it  is  not  necessary  to  arrest  the  continuous  lino  of  shrubbery. 
This  can  be  maintained  by  using  very  low  growing  plants  opposite  to 
the  selected  openings.  This  will  further  have  the  effect  of  varying  the 
sky  outline,  both  by  elevation  and  perspective.  The  projecting  points 
giving  space  for  larger  growing  plants,  will  enhance  variety  in  sky  out- 
line. These  occasional  masses  of  heavier  plantings  produce  a  pleasing 
variety  of  effect  when  contrasted  with  open  spaces  of  lawn  and  groups 
of  low-growing  shrubbery. 

The  selection  of  the  species  and  varieties,  as  well  as  the  disposition  oi 
plants  in  a  marginal  border,  requires  skill  and  forethought.  The  proper 
gradation  of  heights,  the  contrasting  and  harmonizing  of  forms  ami  eol- 
oriugs  of  foliage  and  flowers,  and  the  general  adaptation  of  the  whole  to 
the  extent  of  grounds,  and  to  the  requirements  of  the  architectural  and 
other  improvements,  will  intlueuce,  to  a  certain  degree,  both  the  selec- 
tion and  disposition  of  the  plants. 

Where  the  grounds  are  so  extensive  as  to  admit  of  a  plantation  belt 
varying  in  width  from  fifty  to  two  hundred  feet,  thus  affording  space  for 
the  growth  of  the  largest  trees,  the  selection  of  sorts  will  be  less  difficult 
than  where  the  space  limits  the  border  to  a  maximum  breadth  of  fifty 
feet.  The  following  list  includes  some  of  the  best  trees  of  the  smallest 
size,  suitable  to  small  grounds: 

Acer  camprntrt.  FJaagnus  an gusti 'folia.  Paliurus  aenleatus. 

Acer  I'cnnsylvanicum.  JPraxiKH*  virulis.  I'mnu*  niahahb. 

Ami'lanchier  Canadensis,  var.  Ualesia  tttraptcra.  l*ruvvs  partus. 

botryapium.  Haniamelis  Virgbnca.  Ptelea  tri/oliata. 

At  alia  *pinosa.  Keclreuteria  jtaniculata.  Fyru*  aucnparia. 

Carp  in  us  beiulus.  Laburnum  vnlgare.  lJyrus  coronaria. 

Cerc'iJt  Canadensis.  Madura  aurantiaca.  Shephrdia  argent  La. 

Chw  nan  thus  Vxrginica.  Magnolia  conspicm.  Sophora  Japonica. 

Cornu$  florida.  Magnolia  glauca. 
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FENCES  AND  HEDGES. 

v 

Some  sort  of  fence  is  usually  necessary  to  guard  against  intruders,  or 
to  designate  ownership,  and  the  kind  of  fence  used  will  generally  be 
governed  by  necessity. 

Whatever  materials  may  be  used  for  outside  fences,  they  should  be 
strong  and  substantial.  Inside  fences  for  such  purposes  as  that  of  sep- 
arating the  lawn  from  the  vegetable  garden  may  be  of  lighter  construc- 
tion ;  especially  if  a  fence  crosses  a  lawn,  as  seen  from  the  house  with 
an  open  view  beyond,  it  should  be  as  light  and  elegant  as  is  consistent 
with  strength  and  durability..  In  such  cases  it  is  often  desired  to  con- 
ceal ttj^fence,  as  an  intrusive  object  in  the  landscape,  by  adopting  the 
sunken  fence.  This  may  be  described  as  a  ditch-like  excavation  four  or 
five  feet  in  depth,  finished  by  a  perpendicular  wall  on  the  lawn-side,  and 
the  ground  flatly  sloped  on  the  opposite. 

The  propriety  of  persistently  concealing  the  fence  in  such  positions 
may  be  questioned.    Utility  is  a  strong  element  of  the  beautiful,  and  if 
no  visible  barrier  intervenes  between  the  pleasure  ground  and  a  grazing 
field,  we  at  once  condemn  the  incongruity.    We  cannot  distinguish 
where  the  flower  garden  ends  or  the  grazing  meadow  begins,  and  most 
suppose  that  the  cattle  can  perambulate  the  flower  garden  if  they  choose } 
we  can  imagine  the  result,  and  we  feci  that  a  fence  becomes  a  necessity 
to  separate  objects  that  cannot  well  be  united  without  injury  to  one  or 
both.    Wire  fences  are  well  adapted  to  this  purpose,  as  they  are  so  light 
as  not  materially  to  interrupt  the  view;  and  if  properly  constructed,  are 
sufficiently  strong  and  permanent. 

Even  in  those  happy  communities  where  cattle  are  not  permitted  to 
run  at  large,  some  kind  offence  will  be  necessary  to  designate  boundary 
lines  of  property.  It  has  been  claimed  that  the  highest  debtee  of  rural 
beauty  is  a  village  without  fences,  or  any  other  distinctive  marks  to 
properties.  As  well  might  it  be  claimed  that  the  best  arrangement  in  » 
picture  gallery  will  be  produced  by  taking  the  paintings  out  of  the 
fraipes  and  nailiag  the  canvas  to  the  walls.  The  love  of  exclusive  pos- 
session is  a  mainstay  of  society.  Well-defined  boundary  lines  to  prop- 
erty greatly  enhance  its  enjoyment,  especially  when  applied  to  lawns 
and  gardens. 

For  this  purpose  the  live  fence  is  by  far  the  mpst  appropriate,  and 
that  formed  of  evergreen  plants  the  most  permanently  beautiful.  The 
Siberian  arbor  vitoe,  Nootka  cypress,  and  hemlock  spruce  are  among  the 
best  for  northern  climates.  In  the  South  the  Chinese  arbor  vitse,  Japan 
euonyinus,  and  other  evergreen  shrubs  may  be  added  to  the  list.  If  de- 
ciduous plants  are  preferred,  a  selection  may  be  made  from  the  follow- 
ing list:  Japan  quince,  buckthorn,  ekeagnus,  Japan  privet;  and,  if  a 
somewhat  formidable  fence  is  desired,  the  Osage  orange  and  honey  lo- 
cust will  answer  that  purpose. 

v  Hedges  are  also  useful  as  shelter  to  gardens,  rendering  them  6arlier, 
more  productive,  and  greatly  exempt  from  casualties  of  climate  auxi  lo- 
cality. In  the  growth  of  all  kinds  of  small  fruits,  as  well  as  those  of 
largerNorchard  growth,  shelter  is  always  of  the  greatest  benefit.  Many 
of  the  diseases  of  our  fruit  trees  and  imperfections  in  the  products  can 
be  effaced  by  sheltering  hedges  and  plantations — facts  that  are  now 
being  fully  appreciated  by  fruit-growers. 

In  grounds  of  very  limited  dimensions,  where  the  boundary  lines  are  at 
no  great  distance  from  the  house,  au  evergreen  hedge  set  inside  the 
fence  will  afford  great  relief  to  the  eye  and  form  a  background,  as  it 
were,  to  the  shrubbery  and  flower  borders.    The  stiff  line  of  the  hedge 
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can  bo  modified  in  appearance  by  planting  small,  diversified  groups  of 
shrubs,  or  low-growing  evergreens  along  its  front.  A  continuous  border 
varying  in  width  and  of  curving  outline,  running  in  a  direction  parallel 
with  the  hedge,  and  thickly  planted  with  flowering  shrubs  of  variety, 
interspersed  with  such  flowering  herbaceous  perennials  as  hollyhocks, 
phloxes,  chrysanthemums,  delphinums,  &c,  is  one  of  the  best  modes  of 
treating  a  small  pleasure  garden  and  lawn. 

ROCKERIES. 

A  rockery  properly  located  and  tastefully  arranged  is  capable  of  af- 
fording much  of  intefest  and  pleasure  to  those  who  can  appreciate  the 
beauties  of  nature.  It  is  not  advised  to  attempt  the  imitation  of  rocky 
scenery,  which  can  rarely  be  successfully  accomplished,  even  with  the 
command  of  unlimited  means.  Abortions  of  this  kind,  where  the  means 
have  been  made  more  conspicuous  than  the  end,  have  tended  to  discard 
rockeries  from  situations  where  they  would  be  highly  prized,  were  their 
real  purpose  fully  understood. 

The  simplest  form  of  rockwork  may  bo  described  as  a  mound  of  soil 
covered  with  stones ;  and  its  purpose  that  of  securing  conditions  for  tho 
culture  of  tho  native  plants  of  our  woods  and  della,  as  mosses,  ferns,  an,d 
others  of  similar  habits,  which  will  not  flourish  in  the  ordinary  borders 
or  beds  of  the  flower  garden,  where  they  are  too  much  exposed  to  sultry 
suns  and  drying  winds. 

A  secluded  spot  or  corner  of  the  pleasure  grounds,  shaded  by  trees, 
but  not  directly  under  them,  is  the  position  for  a  rockwork  of  the  kind 
in  question.  Here,  concealed  from  all  points  by  an  inclosure  of  shrub- 
bery, or  by  an  evergreen  hedge,  and  approached  by  a  rustic  pathway 
through  a  leafy  thicket,  the  rockery  may  be  located,  without  any  viola- 
tion of  good  taste  or  interference  with  other  and  more  ambitious  decora- 
tions. 

A  basin  to  contain  water  may  be  cheaply  constructed  of  brick  and 
cement,  and  will  add  very  much  to  the  variety  of  the  plants  that  may 
be  grown.  Shade  and  humidity,  which  are  essential  to  the  growth  of 
many  woodland  plants,  such  as  the  sarracenias  or  pitcher  plants,  and 
also  a  constant  evaporation  during  dry  periods,  will  enable  these,  and 
plants  of  similar  habit,  to  flourish  as  luxuriantly  in  <m  artificial  state  as 
they  do  in  their  native  wilds. 

A  circular  basin,  eight  to  ten  feet  in  diameter  and  twelve  to  sixteen 
inches  in  depth,  surrounded  by  a  rock-covered  mound  of  soil,  of  varied  - 
breadth  and  elevation,  will  afford  space  for  a  large  number  of  plants. 
It  will  also  allow  scope  for  tasteful  arrangement,  both  in  the  construc- 
tion of  tho  work  and  in  the  distribution  of  the  plants.  If  some  of  tho 
largest  pieces  of  rock  are  allowed  to  project  over  Hie  water,  in  varied 
shapes  and  masses,  some  of  them  forming  foundation  for  miniature 
perpendicular  cliffs,  and  others  for  rapidly  receding  cavities,  a  pleasing 
play  of  light;  and  shadow  will  be  thrown  over  the  surface  of  the  water. 
An  additional  feature  may  be  given  by  running  through  and  around  the 
rockwork  a  concealed  pipe,  with  numerous  small  perforations  over  its 
surface,  through  which  water  will  be  conducted  to  the  plants,  trickling 
over  the  rocks  and  dropping  into  the  pool  below,  producing  at  once  a 
charming  rural  effect  and  a  congenial  atmosphere  for  the  vegetation. 

This,  or  some  similar  simple  method  of  arrangement,  will  usually  be 
more  satisfactory  than  an  iron  or  even  a  marble  fountain,  with  numer- 
ous fanciful  jets  and  basins,  supported  by  questionable,  statuary,  dis- 
played in  a  conspicuous  position  on  the  lawn. 
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•  By  the  use  of  small  stones  and  cement  a  center  ornament  may  bo 
erected  in  the  basin,  and  a  jet  inserted,  through  which  the  water  is  de- 
livered in  a  finely  divided  spray.  This  will  provide  hygrometric  tem- 
perature peculiarly  adapted  to  such  situations  and  objects. 

There  are  but  few  country  places  where  the  means  for  securing  these 
specialties  cannot  readily  be  obtained.  The  water  supply  may  not  al- 
ways be  convenient ;  still,  by  exercising  a  little  ingenuity,  plans  may 
be  devised  for  its  introduction,  either  by  utilizing  the  waste  from  cis- 
terns or  forcing  it  into  elevated  receptacles.  It  may  be  mentioned  that 
small  jets  are  sometimes  supplied  by  rain  water  collected  in  cisterns, 
although  this  is  not  recommended  as  a  plan  likely  to  prove  satisfac- 
tory. 

A  species  of  rock  garden  of  more  elaborate  character  may  be  formed 
by  laying  out  a  small  geometric  plan  of  raised  beds  of  earth,  supported 
by  irregularly  shaped  stones.  Old  tree-roots  may  also  be  used  to  ele- 
vate and  diversify  the  sky  outline.  These  will  in  time  become  covered 
with  foliage  of  creeping  plants,  ferns,  mosses,  and  other  low  growths. 
The  beds  should  be  planted  with  low-growing  hardy  evergreens,  such  as 
various  species  of  Juniperus,  Cuprcssus,  Biota,  Thuja,  Taxus,  and  Retinos- 
pora.  The  Mahonias  are  well  suited  to  plant  in  such  positions.  Yuccas 
are  admirable,  giving  a  somewhat  oriental  character  when  massed  in 
groups.  Larger  trees  may  be  used  where  space  will  admit.  The  hem- 
lock-spruce is  beautiful  everywhere ;  the  silvery  deodar  cedar  will  give 
variety  of  color;  and  the  Pyracanth,  Rhododendrons,  and  Kalmias, 
with  many  others,  may  be  formed  into  piotifresque  groups  of  great 
beauty,  depending  very  much,  however,  upon  their  location  and  skillful 
arrangement. 

The  more  robust  plants  may  be  pruned,  when  necessary,  to  keep  them 
within  prescribed  limits;  and  shaded  spots  will  be  found  where  the  Epi- 
gjeas,  Mitchellas,  Ferns,  and  kindred  plants,  can  be  introduced,  desir- 
able and  interesting  either  for  their  floral  beauty  or  their  historical  and 
botanical  associations. 

WATER. — LAKES. 

When  appropriately  introduced,  the  effect  of  water  in  pleasure  grounds 
is  always  pleasing;  frequently  it  is  strikingly  beautiful ;  and,  of  all  the 
materials  that  enter  into  the  composition  of  natural  scenery,  there  are 
none  that  produce  a  greater  amount  of  varied  interest  and  beauty.  It 
is,  therefore,  eagerly  desired  as  an  adjunct  to  the  more  artificial  im- 
provements of  private  residences,  public  institutions,  and  city  parks, 
and  is  always  a  valuable  acquisition  where  it  can  be  secured. 

To  form  an  artificial  lake,  the  first  requisite  is  an  ample  supply  of 
water  at  all  seasons.  There  cannot  well  be  a  more  unsatisfactory  object 
in  artificial  grounds  than  a  lake  where  the  supply  of  water  is  insuffi- 
cient to  keep  it  properly  filled,  and  where  natural  facilities  for  a  con- 
stant supply  do  not  exist  its  construction  should  not  bo  attempted. 
The  surface* water,  or  casual  supply  derived  from  rains  and  snows,  may 
be  sufficient  during  winter  and  spring,  but  entirely  inadequate  to  meet 
the  evaporation  during  summer;  and  lakes  that  are  dependent  upon  this 
source,  and  become  partially  empty  and  stagnant  during  the  warm  Rea- 
son, are  as  injurious  to  health  as  they  are  opposed  to  all  correct  ideas  of 
beimty. 

Water  for  ponds  is  sometimes  procured  from  the  discharges  of  under- 
ground drains;  and  where  the  drained  area  is  extensile  enough  to  fur- 
nish all  the  water  necessary,  which  can  be  ascertained  by  observations 
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daring  summer,  a  pond  may  be  excavated  at  the  lowest  point,  allowing* 
the  surface  of  the  water  to  be  on  a  level  with  the  discharge  pipes  of  the 
drains.  The  excavated  soil  can  be  used  in  forming  the  banks  of  varied 
heights  and  configurations.  The  outline  of  the  pond,  like  that  of  a  belt 
of  trees  or  shrubbery  border  skirting  a  lawn,  should  be  varied  and  ir- 
regular, with  bold  points  and  deep  indentations,  and  these  should  be 
few  and  bold  rather  than  frequent  and  tame.  The  resemblance  between 
a  level  lawn,  surrounded  by  curved  outlines  of  shrubbery,  and  that  ot  . 
a  smooth  sheet  of  water  in  a  pond  or  small  lake,  with  jutting  banks 
and  retiring  bays,  is  very  close,  so  far  as  relates  to  their  artistic  treat- , 
ment  in  ornamental  planting. 

The  most  natural  position  for  a  sheet  of  water  is  in  a  hollow  or  low 
ground  occupied  by  a  constantly  running  stream.  It  frequently  occurs 
that  small  streams  are  so  situated  that  by  skillfully  throwing  a  dam 
across  the  valley  hollow  through  which  the  water  runs  a  large  surface 
may  be  flooded  and  the  water  permanently  retained.  The  water  level 
on  the  surrounding  ground  will  probably  show  a  beautifully  varied  out- 
line which  may  be  increased  or  rendered  more  definite  by  deepening 
bay-like  recesses  and  adding  to  prominent  or  jutting  points.  This,  to- 
gether with  the  effects  that  may  be  produced  by  plautipg,  will  give  va- 
riety to  otherwise  monotonous  outlines. 

In  geometrically  arranged  flower  gardens  simple  basins  of  water  may 
be  introduced  with  good  elfect  either  with  fountains  or  without  them. 
In  these  situations  the  marginal  finish  or  connection  between  the  grass 
and  water  should  be  of  an  architectural  description.  Any  attempt 
made  toward  a  rugged,  or  what  is  usually  termed  a  natural  looking 
finish,  will  certainly  prove  unsatisfactory. 


ENTRANCE  GATES  AND  CARRIAGE  TURNS. 

First  impressionfc  are  strongly  influencing,  and  oftentimes  prove  to 
be  the  foundation  of  lasting  prejudices.  /A  neatly  designed  and  taste- 
fully arranged  gateway  at  the  entrance  of  a  property  creates  the  favor- 
able expectation  of  finding  these  characteristics  pervading  other  im- 
provements. An  imposing  entrance  way,  therefore,  becomes  an  import- 
ant feature;  but  it  should  always  bear  a  close  relation  to  the  general 
style  and  scale  of  the  situation ;  and,  if  it  is  architectural  in  design, 
should  harmonizewith  the  style  of  the  mansion  to  which  it  is  an  ad- 
junct: at  the  same  time  it  may  be  more  highly  ornamented,  keeping 
strictly  in  mind  that  no  amount  of  mere  decoration  will  compensate  for 
liny  appearance  of  insufficient  strength  or  utility. 

Iron  gates  appear  to  greatest  advantage  when  they  are  hung  to  stone 
posts  or  attached  to  pillars  of  masonry.  A  single  block  of  granite, 
fashioned  into  a  post,  forms  a  very  satisfactory  support  for  an  ordinary 
iron  gate.  Large,  heavy,  and  elaborately  constructed  iron  gates  de- 
mand heavier  and  more  massive  supporting  pillars,  ornamented  to  cor- 
respond with  the  style  and  finish  of  the  gate.  The  main  or  principal 
entrance  gate  to  any  place,  even  of  the  most  humble  description,  should 
be  placed  on  a  line  receding  more  or  less  from  the  line  of  th#  outside  or 
public  road,  being  connected  with  the  latter  by  a  curved  line  of  fence. 
The  extent  of  this  recess  will  vary  with  the  extent  of  the  place,  facili- 
ties of  position,  and  size  and  style  of  the  gate ;  but  ten  to  thirty  feet 
may  be  given  as  a  range.  Even  in  places  of  quite  limited  extent,  the 
former  distance  will  be  sufficient  to  give  a  decided  effect,  without  en- 
croaching too  severely  on  the  grounds,  and  will  establish  a  larg&n&e&  s& 
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expression  to  the  whole  surroundings.  In  placing  posts  for  gates  the 
mistake  is  frequently  made  of  setting  them  parallel  to  the  public  road 
instead  of  having  them  at  a  right  angle  to  the  road  to  which  they  prop- 
erly belong.  When  the  private  road  leaves  the  public  one  at  right  an- 
gles, and  continues  in  a  straight  line  for  some  distance,  the  gate  will,  oi 
course,  be  properly  placed  in  a  line  parallel  to  the  public  roadj  but 
where  the  front  lawn  is  small  in  extent  and  it  becomes  a  necessity  to 
branch  the  road  suddenly  to  right  or  left,  the  importance  of  adhering 
strictly  to  the  rule  bf  placing  the  gate  at  a  right  angle  to  the  carriage 
road  will  appear  very  conspicuous ;  for  if  the  posts  are  set  parallel  with 
the  public  road,  it  will  be  found  to  be  a  matter  of  much  nicety  to  drive 
a  carriage  through  the  gateway  without  either  coming  in  contact  with 
the  post  or  allowing  the  horses  to  walk  on  the  grass  or  road  edging. 
Examples  of  this  may  be  seen  in  most  suburban  districts. 

The  greater  the  inequality  of  the  respective  distances  between  the 
posts  and  the  line  of  the  outside  or  public  road  the  more  difference  will 
there  be  in  the  length  of  the  curved  lines  connecting  them  with  the 
fence.  One  will  be  much  shorter  and  have  a  different  radius  from  the 
other ;  but  this  will  not  destroy  the  symmetry  of  composition  which 
a  gateway  should  possess,  since  the  apparent  utility  of  the  arrangement 
will  convey  a  strong  reason  for  its  adoption,  which  can  be  further  in- 
creased by  the  judicious  planting  of  trees;  besides,  it  should  be  remem- 
bered that  an  expression  of  symmetry  can  be  obtained  without  having 
a  strict  adherence  to  uniformity  in  details.  ' 

A  space  sufficiently  large  for  allowing  a  carriage  to  turn  is  a  necessary 
convenience  to  a  house,  and  as  near  to  the  main  entrance  as  practica- 
ble. In  the  front  of  very  large  buildings,  a  gravel  space  wide  enough 
for  this  purpose  is  sometimes  provided ;  but  when  the  house  is  one  of 
ordinary  dimensions,  and  the  grounds  of  only  moderate  extent,  a  large 
gravel  space  will  very  materially  abridge  the  breadth  of  the  front.  The 
reflection  of  heat  from  gravel  is  not  pleasant,  neither  is  it  so  agreeable 
to  the  eye  as  the  grassy  lawn.  Some  of  the  objections  to  an  open 
gravel  space  are  removed  by  forming  a  circular  carriage-way,  directly  in 
front  of  the  house,  inclosiug  a  bed  ror  shrubbery  or  a  grass  plot.  The 
amount  of  roadway  is,  by  this  mode,  somewhat  reduced,  but  the  evil 
of  breaking  up  the  front  still  exists ;  nor  does  it  provide  all  the  require- 
ments of  a  carriage  turn,  as  there  is  no  alternative  but  to  perambulate 
the  circle  when  retiring ;  and  the  annoyance  of  having  vehicles  and 
animals  obstructing  the  views  from  the  principal  windows  of  the  house 
is  also  a  great  objection  to  this  arrangement.  The  best  position  for  a 
carriage-turn  is  beyond  the  house,  so  that  a  vehicle,  after  approaching 
the  main  entrance,  can  proceed  onward,  turn,  and  approach  the  house 
again  in  the  opposite  direction.  The  turn  in  this  case  can  be  partially 
screened  from  the  house  by  planting  shrubbery ;  and  arrangements  for 
tying  horses  can  be  made  in  unobjectionable  positions  where  they  will 
not  present  annoying  features  as  seen  from  the  house.  This  allows  the 
grass  or  lawn  to  be  carried  closer  to  the  building,  the  roadway  only  in- 
tervening, and  the  side  grouping  of  plants  can  be  executed  much  more 
effectively.  The  curve  of  the  road,  entering  into  the  grounds  on  one 
side,  will'be  balanced  by  a  similar  curve  on  the  other  side,  toward  the 
turn.  In  this  proximity  to  a  building,  the  walks,'  as  well  as  artificial 
plantings,  should  be  symmetrical  in  their  tendencies,  and  in  keeping 
with  the  formal  style  of  treatment  which  such  a  position  demands. 
The  central  view  from  the  building  will  be  open,  and  impart  an  expres- 
sion of  freedom  and  apparent  extent  of  lawn,  which  is  always  pleasing, 
particularly  in  limited  areas. 
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PLANTING  ROADS  AND  AVENUES. 

In  the  planting  of  straight  roads  and  avenues  it  is  essential  to  pre- 
serve regularity  of  line,  as  also  uniformity  in  the  color  and  shape  of  the 
trees.  The  nearest  approach  to  the  sublime  in  landscape  gardening  is 
in  effects  produced  by  extended  uniform  lines  of  trees.  Continuity  of 
line  and  uniformity  of  object,  when  combined  with  great  extension, 
produce  sublimity.  Objects  are  sublime  which  possess  quantity  and 
simplicity  in  conjunction.  It  is  not  on  a  small  rivulet,  however  trans- 
parent or  beautifully  winding  it  may  be ;  it  is  not  on  a  narrow  valley, 
though  variegated  with  flowers  of  a  thousand  hues ;  it  is  not  on  small 
elevations,  though  they  are  clothed  with  the  most  delightful  verdure, 
th^t  we  bestow  the  epithet  sublime ;  but  it  is  upon  Niagara,  the  Missis- 
sippi, the  Andes,  the  ocean,  the  wide  expanse  of  the  firmament,  or  the 
immensity  of  space  uniformly  extended,  without  limit  and  without 
termination.  To  produce  this  effect  it  is,  therefore,  imperative  that  only 
one  variety  of  tree  should  be  used.  ,  Anything  that  tends  to  break  up 
the  uniform  continuity  will  at  once  destroy  it.  A  straight  avenue, 
planted  with  a  variety  of  trees  of  varied  forms,  some  broad  and  spread- 
ing, others  tall,  pointed,  and  spiry,  is  as  much  at  variance  with  good 
taste  as  would  be  a  Grecian  facade,  furnished  with  columns  embracing 
all  the  different  orders  of  architecture.  Among  the  best  trees  for  plant- 
ing wide  avenues  are  the  tulip  tree,  the  sugar  and  the  silver  maple,  lin- 
dens, sycamores,  walnuts,  oaks,  and  chestnuts.  For  narrower  roads, 
those  from  sixteen  to  twenty  feet  in  width,  the  Norway  maple,  the  black 
and  the  white  ash,  the  horse  chestnut,  and  those  of  kindred  habit,  will 
be  more  suitable. 

On  wide  and  long  avenues,  in  positions  where  a  side  view  of  the  lines 
is  prominent,  the  wall-like  effect  may  be  very  much  softened  and  toned 
down,  by  setting  a  double  or  even  a  triple  row  of  trees,  and  this  will 
be  still  further  increased  by  planting  each  opposite  row,  respectively, 
with  a  distinct  kind.  An  avenue  of  tulip  trees  will,  in  this  arrange- 
ment, be  well  supported  by  an  outside  line  of  red  maples ;  their  forms 
will  blend  pleasingly,  and  the  contrast  of  their  spring  verdure,  and  au- 
tumn colorings  will  be  agreeable.  In  a  similar  disposition  the  sugar 
maple,  sweet  gum,  and  ash-leaved  maple  may  be  used.  Such  combina- 
tions may  be  indefinitely  varied  and  adapted  to  the  embellishment  of 
avenues,  as  their  extent  and  importance  may  demand  or  require. 

In  planting  curving  roads,  the  disposition  of  the  trees  will  obviously 
be  determined  by  the  general  character  of  the  grounds  through  which 
the  road  passes. 

In  places  of  six  to  ten  acres  in  extent,  and  in  form  nearly  of  a  square 
or  parallelogram,  with  the  mansion  placed  one  hundred  yards  back  of 
the  front  line,  the  entrance  gate  may  be  judiciously  set  near  one  of  the 
corners,  and  the  road  gradually  curve  to  the  building.  A  single  con- 
tinuous row  of  trees  on  one  side  of  this  road  would  have  a  monotonous 
effect,  and  a  low  on  each  side  would  destroy  and  completely  break  up 
any  attempt  at  breadth  of  view.  The  road  should  rather  appear  to 
curve  round  and  paws  through  masses  of  trees  and  shrubbery  planta- 
tions. While  attention  may  be  given  to  partially  shading  the  road,  by 
planting  suitable  trees  mainly  on  the  south  and  west  sides,  yet  these 
shade  trees  should  form  only  a  portion  of  groups,  with  an  occasional 
isolated  single  specimen  tree ;  or,  what  is  still  better,  two  trees  of  the 
same  kind  set  six  to  ten  feet  apart,  so  that  when  they  grow  up  thqy  will 
give  a  distant  appearance  as  of  a  single  tree,  with  the  additional  variety 
of  aspect  when  closely  viewed.    The  plantings  or  groups  should  be 
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more  extensive  and  massive  on  the  inner  circle,  around  which  the  road 
will  curve,  with  frequent  open  vistas  looking  in  upon  the  lawu.  The 
width  and  length  of  the  road  and  extent  of  lawn  will  designate  the 
size  of  the  groups,  and  also  suggest  the  particular  kinds  of  trees  and 
shrubs  of  which  they  are  to  bo  composed.  Shade  trees  may  be  thus 
introduced  in  sufficient  quantities,  even  on  winding  roads,  to  answer 
the  combined  purposes  of  shade  and  garniture,  without  produciug  an 
appearance  of  strained  effort  to  Secure  it. 

Where  the  road  is  wholly  on  the  southern  side  of  the  dwelling,  decidu- 
ous trees  should  be  used  in  front  or  near  the  building.  If  the  entrance 
and  road  are  north  of  the  house,  a  straight  avenue  of  evergreen  trees 
will  form  an  admirable  feature,  if  ample  space  is  allowed  for  both  road 
and  trees.  The  Norway  spruce  is,  perhaps,  the  first  choice  of  tree. for 
such  planting.  The  hemlook  spruce  is  the  more  graceful,  and  the  best 
adapted  to  short  roads  or  narrow  grounds.  The  Austrian,  the  Scotch, 
and  the  white  pine  may  bo  used  where  the  grounds  are  extensive.  Even 
when  the  Norway  spruce  is  used  the  parallel  lines  should  be  fifty  feet 
apart,  not  only  to  admit  of  sun  and  winds  to  act  directly  on  the  road- 
way, but  also  to  give  ample  room  for  the  spread  of  the  lower  branches 
of  the  trees;  and  in  no  case  should  they  be  planted  nearer  than  sixteen 
feet  from  the  edge  of  the  road ;  and  when  the  larger  and  more  widely 
spreading  pines  are  used,  a  space  of  at  least  twenty  feet  should  be  given. 
A  very  meagre  effect  will  result  from  planting  close  to  roadways,  nar- 
rowing them  into  mere  strips,  which  for  at  least  one-half  of  the  year  are 
seldom  dry. 

PLANTING  NEAR  BUILDINGS. 

A  mischievous  error,  and  one  too  frequently  perpetrated,  is  that  of 
placing  trees  close  to  buildings.  Although  trees  and  shrubs  are  the 
chief  decorative  ornaments  of  a  place,  they  become  not  only  disagreea- 
ble but  positively  injurious  to  animal  life,  when  closely  massed  around 
a  habitation,  by  shutting  out  light,  and  preventing  the  rays  of  the  sun 
and  drying  action  of  winds  from  exerting  their  salutary  influence  on 
the  walls,  which,  in  consequence,  are  constantly  damp  and  unhealthy. 
Where  large  trees  are  allowed  to  spread  and  overhang  the  roofs,  choking 
gutters  and  water  leaders,  and  causing  a  deposit  of  mold  and  other 
fungoid  growths  as  far  as  their  influence  extends,  it  is  impossible  for  the 
house  to  be  dry,  comfortable,  or  healthy  for  human  beings.  Many  of 
the  older  houses  throughout  the  country  are  rendered  almost  uninhabit- 
able by  the  dense  surroundings  of  trees  and  shrubbery,  and  the  evil  is 
greatly  aggravated  when  the  trees  are  of  evergreen  species.  Ventila- 
tion is  produced  by  heat,  and  a  building  shaded  from  the  rays  of  the 
sun  by  lofty  trees^  and  sheltered  from  currents  of  air  by  thickets  of 
shrubbery,  is  deprived  of  the  influences  most  conducive  to  health,  and 
is  n>  fitting  subject  for  the  attention  of  a  sanitary  commission. 

Plantings  of  the  finer  species  of  dwarf  flowering  shrubs  may  be 
placed  in  moderately  large  mouses  on  the  lawn  near  the  house,  without 
any  great  injury,  if  "not  too  frequently  repeated;  but  even  the  smaller 
growing  shrubbery,  if  planted  in  continuous  thickets  near  the  building, 
in  any  except  a  northerly  direction,  will  sensibly  exclude  the  genial  cool 
breezes  so  grateful  during  summer.  A  house  nestling  on  the  sunny  side 
of  an  evergreen  plantation  is  suggestive  of  comfort,  and  presents  a 
cheerful,  sheltered  appearance  during  winter.  It  is  as  economical  as  it 
is  attractive,  as  many  persons  can  testify  who  have  had  the  foresight 
to  plant  sheltering  borders  of  evergreens  in  bleak  and  treeless  situa- 
tions, and  in  consequence  are  realizing  a  higher  thermometric  tempera- 
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turu;  but  even  these,  to  bo  of  greatest  benefit,  should  not  approach 
within  one  hundred  feet  of  the  house,  at  least  not  in  mass.  Isolated 
specimens  of  rare,  or  otherwise  specially  interesting  trees,  may  bo 
planted  nearer,  but  only  on  the  northern  sides  of  the  house. 

A  certain  amount  of  shade  is  very  desirable  in  connection  with  a 
house,  especially  in  climates  where,  during  a  great  portion  of  the  time, 
it  is  more  agreeable  out  doors  than  it  is  in  rooms;  yet  it  had  better  bo 
secured  by  covered  verandas  than  by  trees.  It  is  also  more  conducive 
to  health  to  sit  under  a  covered  roof.  Exposure  to  evening  dews  is  a 
well-known  fruitful  source  of  sickness,  and  the  partial  protection  af- 
forded by  the  overhanging  branches  of  trees  is  not  sufficient  when  dew 
is  falling. 

Trees  of  the  large-grOwing  species  should  not  bo  planted  nearer  than 
sixty  feet  to  the  walls  of  a  dwelling-house.  Such  trees  are  the  sugar 
and  the  silver  maple,  the  sycamore,  elm,  linden,  ash,  chestnut,  and  pop- 
lar. Trees  of  medium  growth,  such  as  the  Norway  and  the  English  ma- 
ple, and  others  of  this  class,  that  do  not  attain  a  height  of  more  than 
thirty  feet,  may  bo  planted  thirty  to  forty  feet  from  the  building. 

Another  disadvantage  resulting  from  surrounding  the  building  with 
a  thicket  of  foliage  is,  that  it  shuts  out  the  views  of  immediate  and  dis- 
tant scenery,  as  seen  from  the  house,  at  the  same  time  the  house,  as  an 
object  of  the  local  landscape,  is  completely  hidden  froin  view.  If  the 
architecture  of  the  structure  has  received  any  study  as  a  work  of  artistic 
design,  it  should  in  itself  form  a  picture  which,  to  be  properly  appreci- 
ated, must  be  seen  and  viewed  as  a  whole,  so  that  its  proportions,  out- 
lines, elevations,  and  ornamental  details  may  be  taken  in  at  one  view. 
Even  beds  of  low  shrubbery,  if  abundantly  introduced  near  the  base  of 
a  building,  will  foreshorten  the  elevation,  obstruct  the  view  of  the  hori- 
zontal base  line,  and  seemingly  destroy  architectural  proportions.  Many 
of  the  finest  structures,  both  public  and  private,  are  ruinously  shorn  ot 
their  beauty  by  careless  or  ignorant  planters,  who,  in  their  endeavors  to 
beautify  a  building,  succeed  only  in  concealing  those  salient  lines  and 
projections  that  give  it  character  and  distinctiveness. 

A  proper  connection  of  the  house  with  its  surroundings  is  the  first 
point  to  which  attention  should  be  given  in  laying  out  grounds,  as  it  is 
the  most  prominent  and  leading  detail  of  improvements.  A  house 
should  not  appear  to  have  risen  out  of  the  green  lawn  like  a  tree.  It  is 
necessary  that  some  evidence  should  be  apparent  of  suitable  prepara- 
tion having  bqen  made  for  the  building;  at  least,  a  level  platform  of 
more  or  less  width  should  project  from  the  base  line.  The  ground  line 
should  be  level,  and  all  walks  should  correspond  with  the  lines  of  the 
ground  plan.  Zigzag  and  curving  walks  close  to  the  straight  lines  ot 
a  large,  or  even  the  most  humble  building,  are  directly  opposed  to 
beauty  or  propriety;  they  are  sure  evidence  of  unskilled  labor. 

The  principal  front  of  a  building  should  show  a  terrace,  either  archi- 
tecturally treated,  or  at  least  with  architectural  appendages.  The  level 
line  of  terrace  will  furnish  a  uniform  base  to  the  building,  and  masses 
of  low-growing  plants  may  be  introduced  below  the  terrace  where  they 
will  not  interfere  with  the  view  of  the  structure.  A  few  trees  may  be 
planted  at  the  ends  or  in  the  rear,  which  will  serve  to  connect  the  house 
with  the  grounds  and  their  scenery,  and  this  can  be  done  without  either 
hiding  or  overshadowing  the  building. 

It  has  long  been  laid  down  as  a  general  principle  that  round-headed 
trees  contrast  best  with  the  prevailing  perpendicular  liues  of  Gothic 
architecture,  and  those  of  a  pointed  or  conic  shape  with  the  horizontal 
of  the  Grecian.    It  may  be  iquestioned  whether -either  of  these  rules  is 


180  AGRICULTURAL  REPORT. 

sufficiently  accurate  to  be  worthy  of  consideration ;  certain  it  is  that 
there  may  be  found  compositions  of  expressive  beauty,  where  the  ar- 
rangements are  the  reverse  of  those  proposed  in  the  general  principle. 
It'is  perhaps  nearer  the  facts  to  state  that,  in  the  arrangement  of  forms, 
harmony  will  prove  more  pleasing  than  contrast;  but  when  applied  to 
colors,  contrast  will  develop  the  most  distinct  and  expressive  composi- 
tions. t 

GROUPING  TREES  AND  SHRUBS,  AND  PLANTING  IN  MASSES. 

Among  the  various  operative  details  in  landscape  gardening,  the  ar- 
rangement of  vegetation  is  the  most  important,  and  there  is  no  other 
that  shows  so  distinctly  the  artistic  skill  and  arboricultural  knowledge 
of  the  operator.  While  this  is  the  most  decisive  as  to  the  ultimate 
beauty  and  value  of  the  improvements,  it  is  acknowledged  to  be  the 
least  understood ;  for  artists  of  considerable  repute,  who  may  establish 
grades,  run  lines  of  roads,  and  stake  out  places  for  groups  and  single 
trees,  fail  to  designate  the  kind  of  plants  to  be  used,  thus  leaving  to 
mere  ct^ance  the  only  features  where  artistic  merit  can  be  developed. 

Some  of  the  principal  and  most  conspicuous  effects  that  may  be  real- 
ized from  grouping  and  placing  trees,  are  as  follows : 

1.  The  formation  of  distinct  groups  of  tlie  various  species  and  varieties 
of  trees. — In  planting  public  parks,  college  and  school-house  grounds, 
or  private  grounds,  if  of  sufficient  extent,  a  great  amount  of  arboricul- 
tural interest  will  be  induced  by  forming  groups  of  certain  families, 
genera,  or  natural  orders  of  plants.  It  might  be  presumed  that  this 
mode  of  arrangement  would  sacrifice  beauty,  in  order  to  carry  out  a 
mere  mechanical  system  of  disposition,  such  as  may  be  seen  in  orchards, 
and  would  prove  monotonous,  and  destitute  of  that  variety  which  re- 
sults from  a  combination  of  different  species.  This  is  to  a  certain  ex- 
tent true,  where  the  grounds  are  not  extensive,  and  the  planting  is  con- 
fined to  one  principal  group.  In  that  case  the  use  of  diversified  mate- 
rials will  invest  the  group  with  a  greater  variety  of  interest  to  the  lover 
of  trees,  and  that  also  without  impairing  the  landscape  effect,  if  the  ar- 
rangement is  properly  carried  out ;  but  where  the  plantation  is  extended 
over  several  acres,  the  groups  will  be  more  definite  and  distinctive  in 
character  if  each  is  chiefly  planted  with  the  plants  of  one  genus.  This 
may  be  partly  illustrated  by  supposing  that  there  are  twelve  principal 
masses  to  be  planted,  and  twelve  species  of  trees  to  bg  employed.  If 
each  mass  is  composed  of  a  mixture  of  the  twelve  species,  the  result 
will  be  twelve  groups  of  precisely  the  same  character ;  whereas,  if  each 
group  is  strictly  confined  to  one  species,  the  groups  will  be  entirely  dis- 
similar, each  forming  a  distinct  feature.  Thus  groups  of  maples,  oaks, 
birches,  elms,  &c,  will  follow  in  succession ;  and  where  whole  families 
are  thus  connected,  there  will  be  sufficient  difference  in  form  and  habit 
of  growth  among  the  species  to  give  great  variety  to  the  group  when 
inspected  in  detail,  and  at  the  same  time  the  mass  will  present  distinc- 
tive features  peculiar  to  the  genus  represented.  In  ornamenting  the 
grounds  of  colleges,  and  other  seats  of  education,  this  mode  of  planting 
is  particularly  appropriate,  affording  admirable  facilities  for  studying 
the  individual  trees,  and  comparing  them  with  other  species  of  the  same 
family.  The  beauty  of  this  arrangement  will  depend  upon  the  harmo- 
nious connection  of  forms,  and  adaptation  of  the  respective  growths  to 
certain  positions  in*  the  groups. 

2.  Planting  evergreens  with  a  view  to  forming  a  distinct  winter  scenery.— 
No  effective  or  perfectly  satisfactory  results  will  be  produced  from  a 
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general  intermixture  of  deciduous  and  evergreen  plants.  In  forming 
shrubbery  borders  this  distinction  is  not  so  strictly  important  as  it  is  iu 
the  case  of  trees ;  but  even  in  the  arrangement  of  shrubs  a  far  more 
polished  and  artistic  finish  will  be  given  by  placing  the  larger  growth 
of  deciduous  plants  in  the  background,  and  bordering  toward  the  front 
with  some  of  the  low-growing  evergreen  species.  One  of  the  most  de- 
sirable plants  for  an  edging  to  a  border  of  shrubbery  is  the  berberis 
acquifolia.  It  grows  iu  a  pompact,  rounding  form,  and  is  beautiful  at  all 
seasons,  whether  in  the  glossy  brightness  of  its  varnished  foliage  during 
winter,  the  profuse  cluster  of  its  yellow  blossoms  in  spring,  the  fern 
like  delicacy  of  its  young  foliage  in  early  summer,  or  when  laden  with 
clusters  of  its  dark-colored  berries.  Where  the  mercury  frequently 
sinks  below  zero  this  plant  will  not  prove  ornamental.  The  recent  ad- 
ditions to  our  hardy  evergreen  shrubs  have  been  notable  and  valuable. 
The  retinosporas  alone  comprise  great  variety.  The  cnonymus  japoni- 
cus,  and  its  silver  and  gold  striped  varieties,  furnish  valuable  material 
where  they  will  withstand  the  winters.  The  taxus,  cupressus,  juniperus, 
and  thuja  furnish  numerous  plants  of  dwarf  growth  for  the  shrubbery. 

In  respect  to  the  heavier  tree  growths,  it  is  clearly  manifest  that  the 
finest  examples  of  arrangement  are  those  where  evergreen  and  decidu- 
ous trees  are  treated  as  forming  distinct  scenery ;  and  of  these  the  ever- 
greens are,  perhaps,  the  most  valuable ;  because  they  furnish  a  winter 
clothing  to  the  landscape,  with  but  little  aid*  from  deciduous  plants, 
while  the  summer  assistance  of  the  latter  only  supplement  and  adorn 
the  forms  and  colors  of  the  evergreens. 

To  produce  the  best  winter  effect  from  evergreens,  they  should  be 
planted  mainly  in  the  foreground,  particularly  on  such  projecting  points 
as  are  conspicuous,  so  that  while  these  points  or  groups  may  be  rather 
widely  separated,  they  will  have  a  continuous  appearance  by  the  tops 
of  those  in  one  group  apparently  connecting  with  the  lower  branches  of 
the  group  beyond,  as  seen  from  the  principal  points  of  view.  An  indis- 
criminate mixture  of  all  kinds  of  trees  is  destructive  of  beauty.  The 
deciduous  varieties  diminish  the  beauty  of  evergreens  during  winter  by 
breaking  up  the  continuity  of  color  and  repose  so  essential  to  the  best 
effects,  either  in  gardening  or  painting;  and  during  th$  summer  season, 
the  more  numerous  branches  and  broader  expanse  of  foliage  of  the  de- 
ciduous trees,  if  close  to  evergreens,  will  overpower  the  latter,  and,  in 
.  time,  completely  destroy  them,  by  an  excessive  amount  of  shade ;  and, 
also,  by  the  extraction  of  moisture  from  the  soil.  For  defining  outlines, 
or  rounding  off  groups,  no  plant  is  so  appropriate,  or  can  so  well  be 
adapted  to  any  position,  as  the  hemlock  spruce.  Its  wavy  branches  con- 
vey a  more  finished  impression  than  any  other  hardy  evergreen,  and  no 
other  can  excel  it  either  in  beauty  of  growth;  or  general  usefulness  in 
producing  the  best  effects  of  landscape  gardening. 

3.  To  gradually  blend  evergreen  and  deciduous  plantations  by  pleasing 
connections. — The  .majority  of  evergreen  trees  are  conical  and  pointed  in 
form,  while  among  deciduous  species  the  prevailing  habit  is  flat  or  round- 
headed  ;  but  trees  of  these  opposite  forms  may  be  found  in  both  classes. 
Spiry  topped  and  conical  forms  are  seen  in  the  larches,  Carolina  cypress, 
Lomfbardy  and  other  poplars ;  and  round-headed  evergreens  are  seen  in 
the  Scotch  and  the  Austrian  pine.  Many  species  of  the  pine  tribe, 
although  of  a  pyramidal  or  pointed  form,  when  the  plants  are  young, 
assume  an  open,  spreading  habit,  as  they  become  older. 

To  connect  evergreen  and  deciduous  groups,  those  trees  that  partake 
of  intermediate  characteristics  should  be  employed  in  blending  the  two 
classes,  where  the  plantation  is  continuous ;  and  where  a  more  distinct, 
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but  not  an  abrupt,  line  of  separation  is  required  between  the  two,  it 
may  be  judiciously  accomplished,  and  the  margins  of  each  group  be 
toned  down,  by  introducing  a  few  of  the  most  graceful  trees  of  both 
classes,  such  as  the  Norway  and  the  English  maple,  negundo  and  yellow 
wood  among  deciduous,  and  the  hemlock  spruce,  Lawson's  cypress,  ar- 
bor vitaes,  and  retinosporas  among  evergreen  species.  The  rather  novel 
difference  between  the  arboreal  aspect  and  the  botanical  classification  of 
the  JSalisburia  adiantifolia  renders  it  peculiarly  appropriate  for  an  inter- 
mediate position  between  evergreen  and  deciduous  trees. 

4.  To  place  certain  trees  in  conspicuous  positions. — Trees  that  arc  pre- 
eminently notable,  on  account  of  their  rarity,  beauty,  or  botanical  or 
historical  associations,  may  be  placed  as  isolated  specimens  in  prominent 
positions  on  the  lawn.  This  interpolation,  however,  should  be  carefully 
studied ;  a  single  tree,  if  wrongly  placed,  may  destroy  a  fine  picture. 
Indeed,  it  is  everywhere  evident  that  the  greatest  prevailing  error  in 
arranging  ornamental  plantations,  is  the  oft-repeated  single  tree,  dotting 
every  spare  surface  with  a  plant,  producing  a  spottiness  quite  opposed 
either  to  beauty  or  design. 

Single  trees  may  be  made  still  more  conspicuous  by  planting  them  on 
slightly  elevated  rounding  mounds ;  this  will  add  to  their  general  effect 
and  allow  perfect  freedom  for  assuming  their  normal  habit  of  growth. 
Trees  worthy  of  so  distinguished  sites,  for  their  beauty  of  growth,  are 
very  numerous ;  but  for  extensive  grounds,  where  the  largest  class  may 
be  introduced,  the  Magnolia  acuminata,  the  sugar  and  the  Norway  maple, 
Cladrastis  tinctoria,  Osage  orange,  negundo,  willow-leaved  oak,  ana 
English  maple,  may  be  noted  as  a  few  of  the  deciduous ;  while  among 
evergreens,  the  hemlock  and  the  Norway  spruce,  Himalaya  pine, 
Nootka  cypress,  and  Siberian  arbor  vita3,  may  be  specially  mentioned. 

Of  rare  and  interesting  trees,  the  list  is  extensive,  and  will  vary  ac- 
cording to  individual  tastes  and  studies;  the  extent  of  ground  and 
general  disposition  of  other  plants  will  also  influence  the  selection  and 
number  of  single  specimens. 

5.  Plant  with  reference  to  individual  beauty,  as  also  with  regard  to  that 
resulting  from  a  combination  of  forms. — Isolating  the  trees,  as  alluded  to 
in  the  preceding  paragraph,  will  produce  the  highest  degree  of  in- 
dividual beauty  and  development.  But  to  realize  all  the  variety  that 
may  be  obtained  from  contrast  of  forms,  foliage,  and  flowers,  requires 
much  careful  study  and  preparation.  Irregularity  of  distances  between  4 
plants  will,  in  itself,  affect  variety  in  composition.  Ver£  little  either  ot 
beauty  or  interest  can  attach  to  lawns  where  every  tree  is  equidistant, 
or  apparently  so,  from  its  neighbor,  like  so  many  cabbages  or  currant 
bushes.  If  we  observe  the  disposition  of  trees  in  any  natural  group 
that  attracts  our  attention,  we  shall  learn  that  the  influence  of  unequal 
distance,  in  massing  foliage,  and  causing  minor  groupings  of  branches 
aud  stems,  is  very  great.  To  produce  a  similarly  pleasing  variety  of 
stems  and  outlines,  it  will  be  essential  to  imitate,  to  some  extent,  the 
mode  in  which  natural  groves  are  formed,  even  to  placing  several  trees 
together  so  as  to  present  the  appearance  of  several  stems  issuing  from 
the  same  root.  A  degree  of  naturalness  will  thus  be  imposed  upon 
groups,  even  should  there  not  be  any  attempt  at  contrasting  or  har- 

'  monizrng  forms;  but  this  latter  will  show  more  decidedly  the  foresight 
and  skill  of  the  designer. 

0.  To  produce  a  pleasing  ..sky  outline  to  all  heavy  masses  or  distinct 
groups. — The  sky  outline  composition  of  groups  is  a  pleasing  and  notice- 
able feature.  The  monotonous  sameness  in  the  aspect  of  a  peach  or  an 
apple  orchard  is  a  familiar,  result  and  example  of  what  may  be  intensi- 
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fied  by  closely  planted  masses  of  formal  growing  trees.  But  it  is  a  rare 
occurrence  to  find  such  monotony  in  natural  forest  scenery.  A  great 
diversity  of  sky  outline  will  prevail,  especially  on  the  margins  of  groves, 
where  the  foliage  is  continued  by  suitable  undergrowths  down  to  the 
surface  of  the  ground.  Such  distinct  and  unique  forms  as  the  Lombardy 
poplar,  deciduous  cypress,  larches,  and  similarly  pointed  trees,  will  give 
a  spirited  effect  to  the  most  common-place  groups. 

The  edges  of  plantations  composed  of  larger  growing  trees  will  be 
softened  by  the  introduction  of  drooping  forms  j  and  one  of  the  most 
beautiful  compositions,  with  reference  to  direction  and  curvature  of 
branches,  as  well  as  to  sky  outline,  is  that  produoed  by  surrounding 
two  or  three  Lombardy  poplars  with  a  circle  of  weeping  willows.  The 
poplars  should  not  be  more  than  twelve  feet  apart,  and  should  form  one 
central  figure ;  if  spread  out  singly  the  distinctive  feature  of  a  spiry 
column  mil  not  be  secured. 

Similar  effects  may  be  secured  -with  groups  of  evergreen  trees. 
The  balsam  fir  is  admirably  effective  as  a  center  to  a  mass  of  lighter 
colored  evergreens,  owing  to  its  heavy,  dark  hue.  The  Scotch  pine  and 
the  Austrian  are  well  adapted,  both  in  color  and  form,  to  accompany  the 
balsam  fir,  and  the  beauty  of  finish  can  be  added  by  introducing  the 
wavy  branchlets  of  the  hemlock  spruce. 

7.  Plant  with  regard  to  autumn  colorings,  and  the  introduction  oj 
flowering  trees, — The  cheerful  appearance  of  flowering  trees  should  be 
made,  a  point  of  attraction  in  any  arrangement  of  groups  or  masses. 
These  can  be  introduced  under  any  system,,  as  they  are  mainly  trees  of 
the  third  class,  such  as  dogwood,  Judas  tree,  Virginia  fringe,  silver  bell, 
&c,  Their  appropriate  position  is  on  the  margin  of  groups,  and  an 
occasional  ^dogwood,  planted  where  its  white  involucres  will  be  displayed 
against  the  darker  color  of  evergreens,  will  brighten  the  early  summer 
scenery.  The  dwarfer  growths  of  spiraeas,  forsythia*,  deuteias,  cydo- 
nias,  and  other  species  of  flowering  shrubbery,  may  also  be  introduced, 
with  the  finest  effect 

In  arranging  trees  for  the  purpose  of  producing  strong  contrasts  from 
the  changing  colors  of  autumn  foliage  there  is  a  wide  field  for  the  artist. 

The  most  conspicuous  colors  are  the  scarlet  of  the  sour  gum,  red 
maple,  wild  cherry,  and  some  of  the  oaks ;  and  the  yellow  of  hickories, 
tulip  tree,  sugar  maple,  and  others.  The  dogwood  and  sassafras  are 
also  decided  in  their  fall  colorings. 

The  beauty  of  groups  will  greatly  depend  upon  their  defmiteness, 
distinction,  and  separation,  by  expansive,  open,  green  lawns.  These 
grassy  openings  are  the  lights  of  the  natural  picture,  while  the  trees 
and  vegetation  furnish  the  shade.  The  error  of  too  much  planting  is 
frequent,  and  disastrous  in  its  effects.  The  open,  clear,  well-kept  lawn 
should  largely  predominate;  for,  as  Bacon  remarked  three  hundred 
years  ago,  "  there  is  nothing  more  pleasant  to  the  eye  than  green  grass 
kept  finely  shorn." 


184  AGRICULTURAL  REPORT. 

APPLES  FOR  THE  SOUTHERN  STATES. 

The  opinion  has  been  prevalent,  and  still  obtains  to  acertain  extent,  that 
the  climates  of  the  States  south  of  Maryland  are  not  adapted  to  the  cul- 
ture of  the  apple.  This  erroneous  impression  is  not  confined  to  the  best 
apple  regions  of  the  northern  and  western  States,  but  has  been  held  by 
southern  cultivators  themselves,  especially  as  regards  good  winter-keep- 
ing varieties. 

That  this  impression  has  not  originated  because  of  climates  unsuited 
to  the  healthy  growth  of  the  apple,  is  abundantly  shown  by  the  suc- 
cessful production  of  the  summer  and  fall  ripening  varieties,  but  it  is 
now  recognized  that  the  scarcity  of  good  winter  fruit  is  referable  to  the 
great  mistake  of  selecting  the  winter  varieties  of  the  northern  States, 
which,  although  well  adapted  to  the  districts  where  they  originated, 
became  summer  and  fall  ripening  varieties  when  grown  in  warmer  and 
equally  congenial  climates. 

Southern  pomologists  have  long  seen  this  matter  in  its  true  light,  and 
have  been  quietly,  but  industriously,  collecting  winter  varieties  among 
the  seedlings  originating  in  these  States,  and  they  can  now  present  a 
list  of  winter  apples  which,  for  size,  beauty,  and  quality  are  equal  to 
those  of  any  other  section  on  this  continent,  and  possessing,  in  addition, 
a  peculiar  texture  and  solidity  to  be  found  only  in  fruit  produced  in  cli- 
mates where  the  season  of  growth  is  extended  and  genial,  and  the  winters 
are  of  only  moderate  severity.  It  is  not  proposed,  in  this  paper,  to  de- 
scribe the  climates  or  localities  in  the  South  best  adapted  to  apple  cul- 
ture ;  these  are  well  established,  however,  and  the  rapidity  with  which 
orchard-planting  has  been  extended,  leaves  no  room  to  doubt  that  its 
influence  will  be  felt  at  no  distant  day  in  the  fruit  supply  of  our  large 
cities,  both  north  and  south. 

The  following  list  includes  a#few  of  the  most  popular  summer  and  fall 
fruits,  and  a  selection  of  the  best  winter  varieties.  The  outlines  and  en- 
gravings are  from  specimens  received  by  the  Department  from  Virginia, 
Georgia,  and  North  and  South  Carolina. 

We  would  here  acknowledge  indebtedness  for  much  information  upon 
this  subject  to  O.  W.  Westbrook,  Ridgway,  North  Carolina,  H.R.  Robey, 
Fredericksburg,  Virginia,  and  especially  to  the  veteran  pomologist, 
Joshua  Lindley,  New  Garden,  North  Carolina. 

gUMMER  APPLES. 

JULIAN. 

Originated  in  the  South;  fruit,  medium  size;  form,  roundish  conical; 
color,  yellowish  green,  finely  striped  with  red;  flesh, white,  tender, 
juicy,  and  fine  flavored,  of  best  quality;  tree,  bears  young  ana  abund- 
antly ;  fruit  ripens  from  middle  to  end  of  summer. 

AROMATIC  CAROLINA. 

Origin,  South  Carolina ;  fruit,  full  medium  size;  form,  roundish  oblate; 
color,  greenish  yellow,  striped  with  red;  flesh,  yellowish,  rich,  and  de- 
licious ;  ripens  in  midsummer ;  tree,  of  vigorous  growth,  and  a  good 
bearer. 

LARGE  SUMMER  QUEEN. 

Origin^  North  Carolina ;  fruit,  very  Iai*ge ;  form,  oblate  conical ;  color, 
pate  grefen,  lightly  touched  with  stripes  and  blotches  of  pale  red ;  flesh, 
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light  yellow,  rich,  juicy,  well  flavored,  and  very  good ;  a  valuable  cool 
ing  and  drying  variety ;  ripens  about  midsummer. 

RED  JUNE. 

Origin,  North  Carolina ;  fruit,  medium  size ;  form,  somewhat  conical 
color,  clear  red,  very  dark  on  exposed  side ;  flesh,  white,  tender,  and  c 
pleasant  flavor;  ripens  in  early  summer ;  tree,  healthy  and  of  vigorou 
growth. 

HORSE  APPLE. 

•  _  

Synonyms :  Haas,  Summer  Horse,  Hoss. 

Origin,  Nash  County,  North  Carolina ;  fruit,  large ;  form,  roundis] 
oval ;  color,  yellow,  frequently  tinged  with  red ;  flesh,  yellow,  with  a  ricl 
iuicy,  acid  flavor;  good  for  cooking  and  drying. 

AMERICAN  SUMMER  PEARMAIN. 

Supposed  origin,  New  Jersey;  fruit,  above  medium;  form,  roundis 
conical ;  color,  pale  green,  covered  much  with  dull  red  in  stripes  an 
blotches ;  flesh,  pale  yellow,  rich,  fine  flavored,  and  quality  best ;  ripen 
from  midsummer  onward ;  tree,  moderately  vigorous ;  comes  early  int 
bearing. 

SUMMER  CHEESE. 

Fruit,  above  medium ;  form,  roundish  oblate ;  color,  greenish  yellow 
flesh,  rich,  juicy,  and  fine  flavored ;  one  of  the  best  late  summer  apple 
for  all  purposes;  tree,  an  abundant  bearer. 

PALL  APPLES. 

HTJNG^. 


Origin  uncertain,  maybe  Jersey  Greening  of  Coxe;  fruit,  large,  round 
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color,  green,  pale  green,  or  yellow,  when  ripe,  with  faint  brown  blush ; 
flesh,  tender,  good  for  cooking  ana  drying,  and  valuable  in  North  Caro- 
lina; ripens  end  of  summer  and  early  fall;  tree,  grows  rapidly;  early 
and  abundant  bearer. 

HUBBARD'S  SUGAR. 

Origin,  Guilford  County,  North  Carolina ;  fruit,  medium ;  form,  ob- 
late; color,  greenish  yellow,  striped  with  red;  flesh,  yellowish  white, 
rich,  sugary,  fine  flavored;  quality,  best;  ripens  early  in  fall ;  tree,  of 
healthy  growth ;  young  shoots  tenaer. 

BONUM. 


Synonym :  Magnum  Bonum.    (Downing.) 

Origin,  North  Carolina ;  fruit,  medium,  (specimen  below  average ;) 
form,  Roundish  oblate ;  color,  greenish  yellow,  shaded  with  crimson  blush; 
flesh,  tcuder,  juicy,  and  csacellent;  ripens  in  October. 

CUMMING'S  RED. 

Origin,  Guilford  County,  North  Carolina ;  fruit,  largo ;  form,  roundish 
oval,  somewhat  conical ;  color,  deep  red ;  flesh,  rich,  juicy,  and  fine  fla- 
vored ;  quality,  best ;  ripens  in  October ;  tree,  bears  abundantly. 

GOLDEN  RUSSET.  # 

Synonyms :  English  Golden  Russet,  English  Russet,  Russet  Golden. 

Fruit,  small ;  form,  roundish  oblate ;  color,  yellow,  covered  with  a 
thin  russet ;  flavor  very  rich  and  excellent. 

BUCKINGHAM. 

Synonyms :  Qneen,  FaU  Queen,  Winter  Queen,  Kentucky  Queen,  Lexington  Queen, 
Byctfs  lied,  Frankfort  Queen,  Ladies'  Favorite,  Equinotoly,  Ox  Eye,  Bachelor,  Merit, 
Blackburn,  Henshaw,  Sol  Carter,  No  Plus  Ultra,  King,  Red  Gloria  Mundi,  Red  Horse, 
(Downing.) 

Origin,  Virginia;  fruit,  large  [to  very  large;  form  roundish  conical, 
often  rather  oblate ;  color;  greenish  yellow,  handsomely  striped  with  dull 
red ;  flesh,  rather  rich,  juicy,  fine,  sprightly  acid,  sometimes  quite  acid; 
ripens  in  autumn ;  tree,  of  upright  growth,  and  bears  well. 
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WINTER  APPLES. 


WALKER'S  yellow. 


t 


Originated  in  the  South ;  fruit,  large ;  form,  roundish ;  color,  yellow, 
striped  with  red;  flesh,  yellowish  white,  rich,  pleasant,  and  well  flavored, 
with  a  slight  acidity;  keeps  well  through  winter. 

CAMACK'S  SWEET.       • 

Originated  in  the  South :  fruit,  medium  size ;  form,  neatly  round  ;  color, 
dull  whitish  green,  mottled  with  russet;  flesh,  firm,  tender,  nearly  sweet, 
juicy,  and  fine  flavored ;  keeps  well  through  winter. 

BORAN'S  WINTER. 

Origin,  Guilford  County,  North  Carolina ;  fruit,  large;  form,  oblate ; 
color,  light  greenish  yellow,  striped  with  red ;  flesh,  rich,  juicy,  slightly 
acid,  and  very  good,  a  good  winter  apple ;  tree,  of  upright  growth,  bears 
young. 

BROADNAX. 

.  Origin,  Rockingham  County,  North  Carolina ;  fruit,  above  medium 
size;  form,  roundish  oblate;  «olor,  clear  pale  yellow;  flesh,  yellowish,  rich, 
juicy,  and  very  good;  keeps  until  a  late  period  in  spring  and  is  very 
popular  where  known; 

HALL* 

Synonyms :  Hall's  Seedling,  HaU's  Red,  Jenuy  Seedling.    (Downing.) 

Origin,  Franklin  County,  North  Carolina;  fruit,  small ;  form,  roundish, 
slightly  conic;  color,  clear  red,  sprinkled  with  wliitish  dots;  flesh,  yellow- 
ish, tender,  juicy,  and  high  flavored;  highly  prized  for  its  good  keeping 
and  other  qualities ;  tree,  moderately  vigorous,  early  and  good  bearer.  < 
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WHITE  WINTER  PEARMAIN. 


Synonym :  Campbellite.  (Downing.)  Michael  Henry  Pippin  of  some  southern  nur- 
series. 

Fruit,  rather  above  inedium  size  5  form,  roundish  conical ;  color,  yel- 
lowish green,  a  little  clouded  with  darker  green  in  spots  or  blotches ; 
flesh,  rich,  juicy,  nearly  sweet,  and  very  fine ;  keeps  until  March ;  tree, 
of  vigorous  growth,  and  very  productive. 

gladney's  red. 


a Origin, Mississippi j  fruit,  below  medium  size;  form,  roundish  oblate; 
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color,  pale  green,  turning  to  light  yellow  when  ripe,  striped  with  red ; 
flesh,  yellowish,  rich,  juicy,  and  very  fine  flavored;  keeps  till  late  in  spring; 
tree,  healthy  growth,  bears  when  quite  young  and  is  very  productive. 


EDWARDS. 


Origin,  Chatham  County,  North  Carolina,  supposed  to  be  a  seedling 
of  the  Hall ;  fruit,  rather  below  medium  size ;  form,  roundish  oblate ; 
color,  greenish  yellow,  delicately  striped  with  light  red ;  flesh,  fine  grained, 
tender,  rich,  juicy,  and  excellent;  keeps  well  till  March;  tree  rather 
spreading  in  growth,  stout  vigorous  shoots,  foliage  deep  green,  large  and 
glossy  in  appearance;  fruit  borne  mostly  in  clusters  of  from  five  to  seven 
well  formed  specimens. 

PAYNE'S  WINTER. 

Origin,  Guilford  County,  North  Carolina;  fruit,  medium  size;  form 
idish  oval,  somewhat  conic ;  color;  green,  tuning  to  pale  yellow  when 
|iipe,  sometimes  with  a  blush ;  flesh,  rich,  juicy,  and  fine  flavored ;  quality 
(very  good,  and  a  good  keeper. 

RAWXE'S  JANET. 
Synonym:  Neverfeil. 

Origin,  Virginia;  fruit,  full  medium  size;  form,  oblate  conic;  color, 
yellow,  striped  and  shaded  with  red ;  flesh,  rich,  juicy,  and  fine 
>us  flavor ;  tree,  of  strong  spreading  growth;  blooms  late,  is  not  hurt 
late  frosts,  and  bears  regularly ;  hence  its  synonym. 


LIMBERTWIG. 


Fruit,  full  medium  size;  form,  roundish  oblate,  somewhat  coiiic;  color, 
preenisn  yellow,  shaded  with  dull  red,  sprinkled  with  light  dots ;  flesh, 
riutish,  rich,  with  slightly  acid  flavor,  a  fine  table,  and  best  cooking 
spple;  keeps  well  through  winter. 
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FAUST. 


Synonyms  :  Faust's  Winter,  Foust.    (Downing.) 

Originated  in  Pennsylvania,  but  grown  in  the  South  for  the  last  cen- 
tury;  Iruit,  medium  size;  form,  roundish  oblate;  color,  yellow;  flesh  yel- 
lowish white,  mild, pleasant  flavor;  ripens  during  winter;  tree,  of  good 
growth  and  bears  when  quite  young. 

hoyal's  greening. 


Of  southern  origin;  fruit,  medium;  form,  roundish  conical;  color,  greeu, 
rarely  blushed;  flesh,  white,  rich,  juicy,  very  agreeable,  and  keeps  very 
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well  during  the  winter ;  tree,  very  luxuriant  in  growth  aud  bears  abun- 
dantly after  a  few  years. 


SHOCKLUY. 


Origin,  Georgia;  fruit,  about  medium  size;  form,  roundish  conical, 
rather  oblong ;  skin  smooth,  much  covered  with  red,  often  entirely  so ; 
flesh,  moderately  rich  and  juicy,  fine  flavor ;  keeps  well  until  May;  tree, 
of 'fine  growth,  bears  early  and  regularly. 


GOLDEN  WILDING. 


Originated  near  FaycttoviUe,  North  Carolina ;  fruit,  medium ;  form, 
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roundish  oblate:  color,  yellow  with  faint  doll  blush ;  flesh,  yellow,  rich, 
and  fine  flavored;  keeps  until  spring;  tree,  healthy,  bears  early  and  abun- 


CLAEKE'S  PEABMAIK. 


Fruit,  medium ;  form,  roundish  conical ;  color,  greenish  yellow,  much 
striped  and  blotched  with  dull  red ;  flesh,  juicy  with  some  acidity,  but 
pleasant  flavor ;  keeps  until  February ;  grown  in  the  south  for  one  hundred 
years;  tree,  moderately  vigorous,  bears  young,  and  fruit  uniformly  of 
good  size. 

MAIUKUSKBET. 


Origin,  Matimuskeet  Lake,  North  Corolina;  frait,  medium  size}  form, 
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oblate,  often  slightly  conical,  mostly  covered  with  pale  dull  red  on  a  green- 
ish yellow;  flesh,  pale  yellow,  firm,  fine,  juicy,  slightly  acid,  and  very 
good ;  keeps  till  May  and  June ;  tree,  upright  in  growth,  very  productive  ; 
the  best  keeping  high  flavored  apple  in  North  Carolina  and  the  South, 

I 

NICKAJACZ. 


Synonyms :  Caroline,  Berry,  Summerour,  Accidental,  Red  Pippin,  Howard,  Hubbard, 
Mobbs,  Cheataw,  Pound,  Edward,  Shan  tee,  Wall,  Aberdeen,  Trenham,  Big  HiU,  Caro- 
lina Spice,  Cheatan  Pippin,  Chatham  Pippin,  Wander,  Winter  Rose,  Red  Hazel,  For- 
gythe's  Seedling,  Ruckman's  Red,  Alleghany,  Chaltram  Pippin,  Gowden,  Graham's  Red 
Warrior,  Walb,  Winter  Horse,  Missouri  Pippin,  Missouri  Red,  Leanham,  Jackson  Red, 
World's  Wonder.   (Downing.) 

■ 

Originated  in  Western  North  Carolina;  fruit,  large;  form,  roundish, 
oblate,  and  somewhat  conic ;  color,  greenish  yellow,  much  striped  with 
dull  red ;  flesh,  rich,  juicy,  and  very  good ;  ripens  during  winter  till 
March  and  April ;  specimen  under  average  size,  from  a  tree  growing  on 
poor  ridge ;  tree,  of  large,  strong,  but  irregular  growth  and  when  on 
deep,  rich  soil  yields  well,  and  produces  fine  marketable  fruit. 

GILPIN. 

Synonyms:  Carthouse,  Roman  Knight,  Small  Romanito,  Gray  Romanito,  Little  Ro- 
manite.    (Downing.) 

Fruit,  medium  size;  form,  roundish,  flattened;  color,  streaked  with  red 
and  yellow;  flesh,  yellow,  firm,  juicy,  and  rich;  keeps  till  May;  tree,  of 
straggling  growth  when  young. 

WINESAP. 

Frjrit,  medium  size ;  form,  roundish,  rather  oblong ;  color,  deep  dark 
red  on  a  greenish-yellow  ground ;  flesh,  yellowish,  crisp,  tender,  and 
high  flavored ;  keeps  until  April ;  tree,  of  good,  though  of  rather,  ir- 
regular, growth ;  a  valuable  variety  in  the  South. 

13 
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AUNT  PEGGEE). 


Origin,  Guilford  County,  North  Carolina 5  fruit,  medium  size;  form, 
roundish,  conical,  inclining  to  oblong ;  color,  greenish  yellow,  striped 
with  red ;  flesh,  white,  fine  flavored,  very  good ;  keeps  until  late  spring; 
tree,  fine  growth,  and  bears  regularly  and  well. 


DISHAROON. 


Origin,  Georgia;  fruit,  rather  above  medium  size,  nearly  round;  color, 
pale  green ;  flesh,  yellowish,  tender,  juicy,  and  of  an  excellent,  mild,  some- 
what acid  flavor;  ripens  from  middle  to  end  of  autumn;  tree,  of  thrifty 
growth,  and  an  abundant  bearer. 
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WINTER  HORSE. 


3 


Of  uncertain  southern  origin ;  fruit,  medium  to  large ;  form,  roundish 
oblate,  sometimes  rather  conical,  irregular;  color,  clear,  pale  yellow, 
when  ripe;  flesh,  rich,  juicy,  and  of  pleasant  flavor;  keeps  well  through 
winter;  tree,  moderately  vigorous;  Jruits  very  early. 

SHARPED  GREENING. 


Origin,  North  Carolina;  fruit,  medium  size;  form,  oblate;  color,  yellow; 
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flesh,  of  fine  quality;  keeps  till  a  late  period  in  spring;  tree,  of  irregular 
and  rather  slender  growth. 


CULLASAGA. 

Origin,  North  Carolina;  fruit,  above  medium  size;  form,  roundish, 
ather  conical ;  color,  yellow,  mostly  covered  with  light  crimson  dots ; 
flesh  yellow,  firm,  rich,  juicy,  and  fine  flavored;  keeps  until  March; 
tree,  good  grower,  and  good  bearer. 

BEN  DAVIS. 

•  

Synonyms :  New  York  Pippin,  Victoria  Pippin,  Victoria  Red,  Kentucky  Pippin,  Bal- 
timore Bed,  Carolina  Bed  Streak,  Fnnkhooser.  (Downing.) 

Fruit,  large  size ;  form,  roundish,  somewhat  conical ;  color,  yellow 
ground,  beautifully  striped  with  bright  red ;  flesh  white,  tender,  juicy, 
with  a  mild  sub-acid  flavor ;  keeps  till  April ;  a  good  market  variety. 


FERDINAND. 


Fruit,  large ;  form,  somewhat  conic ;  color,  yellow,  sprinkled  with  brown 
dots ;  flesh,  yellow,  tender,  slightly  acid ;  keeps  till  April. 


HEMPHILL. 


Origin,  North  Carolina;  fruit,  above  medium ;  form,  roundish,  slightly 
conic ;  color,  pale  yellow,  shaded  with  red,  and  sprinkled  with  gray  dots ; 
flesh,  yellowish,  solid,  and  very  rich;  keeps  till  April ;  tree,  of  vigorous, 
upright  growth. 
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GUILFORD  BED. 


"OrigiD,GuilfordOoBnty,North  Carolina;  flmit,  medium;  form,  roundish 
DnicaJ,  sometimes  rather  oblong,  irregular ;  color,  fine  red ;  flesh,  rich, 
fteasant,  and  fine  flavored ;  very  good ;  keeps  well  throughout  the  win- 


Fruit,  medium ;  form,  oblate ;  color,  gTeenish  yellow,  thickly  sprinkled 
with  brown  dots;  flesh,  yellowish  white,  tender,  juicy,  slightly  acid, 
and  flavor  good ;  keeps  until  April. 
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>u 


nW8 


Origin,  Granville  County,  North  Carolina ;  fruit,  medium  size ;  form, 
oblong;  color,  pale  yellow,  nearly  covered  with  lively  red,  thinly  sprin- 
kled with  gray  dots;  flesh,  rich,  tender,  juicy,  sub-acid;  keeps  till  April; 
tree,  of  vigorous,  upright  growth,  valued  where  known. 


REMARKS  ON  PEAR  CULTURE. 

The  value  of  the  pear,  as  a  domestic  fruit,  is  second  only  to  that  of  the 
apple.    For  culinary  purposes  the  latter  is  probably  more  highly  esteemed, 
but  for  the  dessert  the  pear  is  almost  universally  held  as  much  superior. 
The  pear  tree  is  hardy,  and  attains  to  a  great  age,  greater,  it  is  conceded,  j 
than  the  apple,  notwithstanding  the  popular  impression  that  it  is  subject  j 
to  more  casualties,  and  is  not  so  enduring.    History  proves  that  the  ^ 
pear  is  of  very  ancient  cultivation,  although  it  has  not  been  so  largely  i| 
or  so  generally  planted  as  the  apple ;  various  reasons  may  have  into-    |.  ; 
enced  this  discrimination,  the  most  prominent  of  which  are  the  greater    "-'  *" 
care  required  in  harvesting  the  crop,  and  the  difficulty  of  keeping  and. 
ripening  the  fruit  to  its  highest  degree  of  perfection.    Even  at  the 
present  time  the  management  of  the  finest  winter  varieties  is  far  froca 
being  generally  understood.    The  prevailing  opinion  that  the  tree  is 
constitutionally  tender,  and  more  subject  to  diseases  and  casualties  tha**1   1 
other  fruit  trees,  has  undoubtedly  exerted  a  strong  influence  against  it^ 
extended  culture ;  but,  however  much  these  reasons  may  have  gain^*^ 
credence  in  the  past,  they  have  now  lost  their  efficacy,  and  many  exter^ 
sive  pear  orchards  have  been  planted  during  the  past  fifteen  years,  an  " 
their  number  is  constantly  increasing. 

SITES,  AND  SHELTER  OF   PEAE  ORCHARDS. 

Low  situations  should  be  avoided  on  account  of  the  greater  ex- 
tremes of  temperature  prevalent  in  valleys  than  in  places  of  moderate 
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elevation,  and  the  consequent  probability  of  injury  from  late  spring 
and  early  winter  frosts.  A  sloping  hillside,  contiguous  to  a  well-defined 
valley,  forms  the  choicest  orchard  site,  not  only  for  pears,  but  for  other 
fruits  as  well.  To  insure  the  greatest  advantage  from  position  the  trees 
should  not  be  planted  lower  than  within  fifty  feet  of  upright  elevation 
from  the  lowest  point  in  the  valley.  The  cold  air  will  then  settle  during 
the  night,  in  a  stratum  below  the  trees,  and  the  warm  air  accumulated 
in  the  lower  ground  during  the  day  will  be  pressed  up  to  the  higher 
altitude  occupied  by  the  orchard,  and  thus  afford  considerable  protec- 
tion in  cold  nights. 

The  obvious  necessity  of  shelter  to  pear  orchards  has  led,  in  some 
instances,  to  the  mistake  of  selecting  low  grounds  for  their  apparently 
well-protected  position,  which,  for  the  reasons  given  above,  are  the  worst 
possible  localities.  Contrasted  with  valley  planting,  even  what  might 
be  termed  bleak  exposures  have  the  preference,  and  the  unsatisfactory 
results  attending  orchards  in  low  protected  grounds  has  led  to  a  suppo- 
sition that  shelter  is  injurious  rather  than  beneficial. 

The  addition  of  shelter  to  an  otherwise  judiciously  selected  site  is 
altogether  different  from  endeavoring  to  secure  it  by  choosing  a  low 
Situation.  The  efficacy  of  protection  is  now  generally  well  understood, 
especially  by  those  who  attempt  pear  culture  in  regions  that  are  com- 

Earatively  treeless.  Even  the  White  Doyenne,  the  famed  Virgalieu,  or 
utter  pear,  worthless  in  exposed  situations,  is  produced  in  all  its  pris- 
tine excellence  where  the  tree  is  protected,  as  may  be  seen  in  many  old 
gardens  in  cities,  where  this  variety  is  very  common; 

The  shelter  required  is  not  so  much  to  repel  or  alleviate  mere  ther- 
mometry cold,  as  it  is  to  arrest  evaporation  and  its  accompanying 
exhaustion  of  vitality,  by  checking  the  rapid  and  penetrating  action  of 
dry  winds. 

Evergreen  trees  afford  the  most  perfect  shelter  in  the  least  space.  A 
single  row  of  Norway  firs,  Austrian  pines,  or  other  equally  hardy  ever- 
green trees  will  give  shelter  for  a  considerable  distance ;  thickly  planted 
belts  of  deciduous  trees  will  also  render  effective  service.  How  far  apart 
these  belts  and  hedges  should  be  placed,  and  in  what  direction  they  will 
be  most  useful,  will  depend  upon  the  surroundings  and  local  specialties. 
As  the  best  mode  of  draining  a  field  will  depend  upon  its  surface  undu- 
lations, so  the  best  mode  of  sheltering  will  be  guided  by  the  general 
aspect  and  position  of  the  orchard. 

SOIL. 

The  pear  will  exist  in  a  variety  of  soils,  but  attains  greatest  perfection 
in  clayey  loam.  Even  on  stiff  clays  the  treo  will  grow  and  produce  very 
satisfactorily  under  the  ameliorating  influences  of  the  preparation  and 
culture  which  such  soils  require.  Draining  first  and  subsoiling  after- 
wards are  the  chief  requisites  for  gradual  amelioration ;  in  short,  while 
a  water-soaked  clay  soil  is  the  most  utterly  worthless  of  all  lands  for 
the  growth  of  any  crop,  a  properly  drained  and  aerated  clay  soil  is  by 
far  the  most  valuable,  and  only  requires  careful  management  to  render 
it  available  for  the  best  productions  of  the  orchard,  farm,  or  garden 
The  prominent  precaution  in  managing  a  clay  soil  is  never  to  work  on 
it  while  wet,  but  only  when  it  is  dry  to  friability.  No  expedient  or  pro- 
cess Of  culture  will  compensate  for  the  injury  sustained  by  working  clay 
soils  during  summer,  when  they  are  saturated  with  water ;  the  injury 
cannot  be  remedied  except  by  a  winter's  freezing,  which  will  again  pro- 
duce friability,  under  proper  treatment. 
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Soils  of  a  sandy  or  gravelly  character  ar$  not  well  adapted  to  the  pear. 
In  these  soils,  so  variable  in  their  degree  of  moisture,  the  trees  ripen 
prematurely  and  drop  their  foliage  early,  if  the  weather  proves  dry 
towards  the  end  of  summer ;  then,  in  the  event  of  moist  weather  follow- 
ing a  period  of  drought?  a  late  secondary  growth  will  be  produced, 
which,  failing  to  mature,  induces  a  tendency  to  blight,  and  predisposes 
to  other  diseases.  Surface  dressings  of  compost,  repeated  cultivation, 
or  constant  mulching,  will  counteract,  to  some  extent,  the  effects  of  un- 
congenial soil  for  the  pear  roots,  but  where  it  is  impracticable  to  select 
any  but  a  thin  gravel  or  sand  for  the  growth  of  this  fruit,  the  dwarf 
tree  is  preferable,  as  the  roots  of  the  quince  can  be  confined  to  a  small 
area,  which  may  be  prepared  and  maintained  to  meet  all  the  require- 
ments of  growth. 

PLANTING. 

Where  the  soil  has  been  prepared  by  deep  tillage  it  will  not  be  neces- 
sary to  dig  holes  deeper  than  required  to  merely  cover  the  roots  of  the 
plant.  In  heavy  soils  that  have  not  been  prepared  in  the  most  thorough 
manner  the  holes  should  be  made  wide  rather  than  deep.  In  gravelly 
subsoils  pits  may  be  dug  eighteen  inches  in  depth,  the  surface  soil  and 
the  subsoil  being  thrown  out  at  opposite  sides,  and  filled  in  equally  until 
the  proper  height  is  reached  for  setting  the  plant.  In  either  case  about 
a  bushel  of  compost,  made  up  of  leaf  mould,  rotted  manure,  and  light 
soil,  if  carefully  spread  around  the  roots,  will  form  an  admirable  rooting 
medium  5  this  should  be  finely  pulverized  and  rather  dry  than  wet  when 
used. 

Deep  planting  and  shallow  planting  are  the  injurious  extremes  in  set- 
ting trees.  The  plain  and  incontrovertible  rule  is  to  set  the  plant  so 
that  the  point  from  whence .  the  stem  and  roots  pf oceed  in  opposite 
directions  will  be  about  one  inch  below  the  level  of  the  surface  of  the 
ground.  It  is  infinitely  better  to  plant  so  that  some  future  surface 
dressing  may  be  required  to  cover  the  swelling  exposed  roots,  than  to 
have  them  buried  below  the  ready  influence  of  atmospheric  heat  and 
air. 

MULCHING. 

The  preservation  of  a  proper  degree  of  moisture  in  the  soil  surround- 
ing the  roots  of  the  tree  is  the  principal  object  of  culture  during  the  first 
summer  after  planting.  Both  the  kind  and  amount  of  care  will  depend 
upon  the  nature  of  the  soil  and  the  condition  of  the  weather ;  something 
will  also  depend  upon  the  first  preparation  of  the  ground.  Where  the 
soil  has  been  drained,  deepened,  and  pulverized,  and  the  surface  is  loose 
and  mellow,  nothing  further  will  be  required  than  merely  to  prevent  a 
growth  of  weeds.  If  the  surface  is  tenacious,  frequent  stirring,  especially 
after  rains,  will  probably  suffice,  but  where  the  soil  is  shallow  and  largely 
composed  of  sand  or  gavel,  mulching  will  most  effectually  accomplish 
the  purpose. 

Any  loose  material  will  answer  as  a  mulch,  such  as  coarse  manure, 
strawy  litter  of  any  kind,  or  short  grass  as  cut  from  lawns ;  where  a  few 
trees  only  are  to  be  cared  for,  tan  bark  and  refuse  charcoal  dust  are  fre- 
quently employed.  Mulch  should  not  be  applied  before  the  middle  of 
flung,  unless  the  weather  proves  very  dry  and  warm  previous  to  that 
time,  and  on  clean  ground  it  may  remain  during  the  following  winter, 
or  be  renewed  if  exhausted;  but  in  rough,  soddy  ground,  where  field 
mice  may  lurk,  the  soil  around  the  trees  should  bo  thoroughly  commi- 
nuted, and  kept  clean  and  compressed. 
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CULTURE. 

The  best  mode  of  treating  the  soil  in  pear  orchards  is  an  important 
question  both  in  regard  to  the  health  of  the  tree,  and  the  production  of 
fruit.  Laying  aside  all  special  circumstances,  it  appears  evident  that 
the  condition  of  the  plants  will  indicate  the  treatment  required ;  the 
object  being  to  maintain  health  and  encourage  fruitfulness,  the  measure 
of  successful  accomplishment  of  these  conditions  will  greatly  depend 
upon  the  knowledge  of  the  principles  governing  vegetable  growth  pos- 
sessed by  the  cultivator.  When  the  trees  are  young  the  chief  object  is 
to  encourage  judicious  growth,  by  employing  expedients  known  to  favor 
vegetable  extension,  such  as  the  application  of  manures,  breaking  up 
and  pulverizing  the  soil,  surface  stirring,  and  other  similar  operations. 
By  judicious  growth  is  meant  a  luxuriance  not  incompatible  with  ma- 
turity, and  as  this  will  depend  upon  climate  and  locality,  it  is  evident 
that  a  discriminating  knowledge  of  cause,  and  effect  will  largely  influ- 
ence success.  In  northern  latitudes  where  the  season  of  growth  is  con- 
fined to  five  months  duration,  it  will  be  impossible  to  mature  the  same 
amount  of  wood  that  can  be  produced  on  trees  in  a  locality  having  seven 
months  of  growing  season.  In  the  latter  case  stimulating  appliances 
may  be  used  with  the  best  effects  that  would  only  tend  to  dissolution  in 
the  climate  of  short  summers.  The  great  desideratum  in  fruit  culture 
is  ripened  wood ;  all  useful  cultivation  begins  and  ends  with  this  single 
object  in  view,  and  is  the  criterion  of  good  or  bad  management. 

To  cultivate,  or  not  to  cultivate,  is  a  question  to  be  determined  by 
climate  and  condition  of  soil.  Where  it  is  deemed  advisable  to  encour- 
age growth,  it  will  be  proper  to  employ  such  appliances  of  culture  as 
are  known  to  produce  that  result ;  and  again,  when  ample  luxuriance  is 
secured,  and  the  tendency  is  still  in  that  direction,  all  surface  culture 
should  be  abandoned,  and  the  orchard  be  laid  down  in  grass,  cultivation 
to  be  again  practiced  when  the  trees  indicate  its  necessity. 

PRUNING. 

The  pear  tree  is  usually  a  victim  of  excessive  pruning.  It  is  pruned 
in  winter  to  make  it  grow,  and  pruned  and  pinched  in  summer  to  make 
it  fruit.  Why  it  is  that  the  pear,  more  than  other  spur-bearing  fruit 
trees  should  be  supposed  to  require  so  close  and  continued  pruning  does 
not  appear  of  easy  explanation.  It  is  evident  that  this  immoderate 
pruning  is  not  followed  by  satisfactory  results,  for  while  apple,  plum, 
and  cherry  trees  fruit  with  abundant  regularity,  with  but  little  attention 
to  pruning,  unfruitfulness  in  the  pear  is  a  frequent  cause  of  complaint, 
especially  with  those  who  pay  the  strictest  attention  to  pruning 
rules,  showing  clearly  that  sucessful  pear  culture  is  not  dependent 
upon  pruning  alone.  While  it  is  perhaps  equally  erroneous  to  jssert 
that  pear  trees  should  not  be  pruned  at  all — an  extreme  which  no  expe- 
rienced cultivator  will  indorse — it  is  worthy  of  inquiry  whether  unpruned 
trees  do  not  exhibit  a  better  fruit-bearing  record  than  those  which  have 
been  subject  to  the  highest  pruning  codes.  How  far  the  proverbial 
liability  of  the  pear  to  suffer  from  blight  may  be  due  to  tho  interference 
and  disarrangement  of  growths  caused  by  summer  pruning  it  may  not 
be  possible  to  decide,  but  the  tendency  to  late  fall  growths,  and  the  conse- 
quent immaturity  of  wood  which  is  thereby  encouraged,  is  well  known 
to  be  of  much  injury,  and  greatly  conducive  to  disease.  Perhaps  no 
advice  that  has  been  given  is  so  fruitful  a  cause  of  failure  and  disap- 
pointment in  fruit  culture  as  that  embodied  in  the  brief  sentence, 
u  Prune  in  summer  for  fruit," 
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The  physiological  principle  upon  which  this  advice  is  based  is  that 
which  recognizes  barrenness  in  fruit  trees  as  the  result  of  an  undue 
amount  of  wood  growth,  and  that,  in  accordance  with  acknowledged 
laws,  any  process  that  will  secure  a  reduction  of  growth  will  induce 
frnitfolness.  The  removal  of  foliage  from  a  tree  in  active  growth  will 
weaken  its  vitality,  by  causing  a  corresponding  check  to  the  extension 
of  roots,  bat  the  removal  of  the  mere  points  of  strong  shoots  has  no 
palpable  effect  in  checking  root  growth,  the  roots  proceed  to  grow,  and 
the  sap  seeks  outlets  in  other  channels,  forming  new  shoots,  which  in  no 
way  increase  the  fruitfulness  of  the  plant. 

While  it  may  be  confidently  stated  that,  as  a  practical  rule,  easily  fol- 
lowed, and  of  general  application,  summer  pruning  for  fruit  cannot  be 
recommended  except  as  an  expedient  rarely  successful,  it  is  also  true 
that  there  are  certain  periods  in  the  growth  of  a  plant  when  the  re- 
moval of  a  portion  of  the  shoots  would  tend  to  increase  the  develop- 
ment of  the  remaining  buds,  without  causing  them  to  form  shoots.  For 
example,  if  the  growing  shoots  of  a  pear  tree  are  shortened  or  pruned  by 
removing  one-third  of  their  length,  say,  toward  the  end  of  June,  the 
check  will  immediately  cause  the  remaining  buds  on  these  shoots  to 
push  into  growth  and  produce  a  mass  of  twigs  as  far  removed  as  may 
be  from  fruit-producing  branches.  Again,  if  this  pruning  is  delayed 
until  August,  and  the  season  subsequently  proves  to  be  warm  and  dry, 
the  probabilities  are  that  the  remaining  buds  will  develop  into  short 
spur-like  shoots,  from  which  blossom  buds  may  in  course  of  time  be 
formed;  but  if  the  season  continues  wet,  and  mild  and  growing  weather 
extends  late  into  the  fall,  these  same  shoots  will  be  lengthened  into 
weakly,  slender  growths,  which  never  mature,  and  are  of  no  use  whatever. 
There  is  no  certainty  as  to  the  proper  time  to  summer  prune,  because 
no  two  seasons  are  precisely  alike,  and  trees  vary  in  their  vigor  from 
year  to  year ;  and  yet  this  uncertain,  indefinite,  and  constantly  experi- 
mental proceedure  is  the  basis  upon  which  the  advice  to  "  prune  in  sum- 
mer for  fruit"  is  founded. 

The  pear  tree,  in  fact,  requires  very  little  pruning,  and  that  only  so  far 
as  may  be  necessary  to  regulate  branches  in  either  of  two  exigencies. 
In  the  first  place,  when  the  young  tree  is  placed  in  its  permanent  posi- 
tion in  the  orchard,  its  roots  will  be  greatly  disturbed  and  many  of  them 
destroyed;  it  will  therefore  be  expedient  in  this  exigency  to  abridge  the 
branches,  so  as  to  restore  the  balance  of  growth  that  existed  between 
the  roots  and  branches  previous  to  removal. 

This  pruning  at  transplanting  has  its  opponents  on  the  theoretical 
grounds  that,  as  the  formation  of  roots  is  dependent  upon  the  action  of 
leaves,  it  must  follow  that  the  more  branches  and  leaves  left  upon  a 
plant  the  more  rapidly  will  new  roots  be  produced;  but  there  is  one  im- 
portant element  overlooked  in  this  reasoning,  namely,  the  loss  of  sap  by 
evaporation,  which  speedily  exhausts  the  plant,  while  it  has  no  active 
roots  to  meet  the  demand.  The  proper  practice  is  to  reduce  the  branches 
so  as  to  give  the  roots  the  preponderance,  and  many  kinds  of  trees  can 
only  bo  successfully  removed  by  cutting  the  stem  off  close  to  the  ground. 

If  the  tree  has  been  pruned  close  back  at  planting,  the  first  summer 
will  develop  the  foundation  for  a  well-balanced,  symmetrical  plant,  but 
as  this  result  depends  upon  a  good  start,  it  is  well  to  keep  an  eye  on  the 
young  growths  during  the  first  season,  and  if  any  of  the  shoots  appear 
to  be  developing  to  the  detriment  of  others  equally  necessary  for  future 
branches,  the  points  of  such  shoots  should  be  pinched  off,  but  in  doing 
so,  let  there  boas  small  a  removal  of  foliage  as  possible,  the  object  being 
not  to  weaken,  but  merely  to  equalize  growth.    As  a  general  rule  no 
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advantage  will  be  gained  by  pruning  any  portion  of  the  shoots  after  the 
first  season,  unless  in  the  case  of  weakly  trees,  which  will  be  strength- 
ened by  pruning  down  during  winter.  The  removal  of  branches  during 
summer  weakens  growth,  but  when  a  portion  of  the  branches  are  re- 
moved after  growth  is  completed,  the  roots,  not  having  been  disturbed, 
will  have  the  preponderance,  and  the  number  of  buds  being  diminished, 
those  that  are  left  will  receive  increased  vigor. 

It  should  never  be  forgotten  that  there  is  nothing  more  certain  than 
that  by  shortening-in  or  pruning  back  the  ends  of  shoots,  either  in 
summer  or  winter,  the  fruit-producing  period  is  retarded,  and  the  fruit- 
producing  capabilities  of  the  trees  abridged.  Fruiting  spurs  will  not 
form  where  the  growths  are  constantly  interrupted  and  excited  by  prun- 
ing; but,  after  the  third  or  fourth  year,  young  shoots  will,  in  the  major- 
ity of  varices,  become  covered  with  fruiting  spurs  the  second  year  alter 
their  formation,  if  left  to  their  natural  mode  and  condition  of  growth. 
Of  course  this  refers  to  trees  in  soils  of  moderate  fertility,  grown  in  a 
climate  favorable  to  the  plant. 

The  only  pruning,  then,  that  is  really  essential,  after  the  plant  has 
become  established,  will  be  confined  to  thinning  out  crowded  branches ; 
and  this  forms  the  second  exigency  for  pruning.  If  low-headed  trees 
are  preferred,  those  branches  that  have  become  destitute  of  fruiting 
spurs  near  the  body  of  the  tree  may  be  cut  out  and  a  young  shoot  be 
allowed  to  take  the  place  of  the  one  removed.  There  will  be  no  lack  of 
young  shoots  for  this  purpose,  as  they  will  be  produced  from  the  base 
of  the  cut  branch,  selecting  the  strongest  and  best  placed  to  occupy  the 
vacancy,  if  such  occupancy  is  desired.  This  mode  of  cutting  back 
branches  will  be  more  particularly  essential  in  the  case  of  dwarf  pears, 
as  the  quince  roots  are  unable  to  support  a  tall,  heavy-headed  tree,  but 
in  all  other  respects  dwarf  pears  should  be  treated  the  same  as  stand- 
ards. 

INFLUENCE  OF  STOCKS  ON  GROWTH  AND  QUALITY  OF  FRUIT. 


^ 


In  comparing  remarks  and  observations  made  by  different  cultivators 

With  reference  to  the  merits  of  varieties,  their  growth,  productiveness, 

size,  and  quality  of  fruit,  and  other  characteristics,  there  is  found  so 

great  a  disparity  as  to  lead  to  a  supposition  that  different  varieties  are 

Vieing  discussed  under  the  same  name.    No  doubt  this  is  occasionally 

the  case,  but  the  difference  caused  by  the  influence  of  the  stocks  upon 

"Which  they  are  worked  is  frequently  to  blame  for  these  discrepancies. 

i3very  nurseryman  is  aware  of  the  great  irregularity  of  growth  in  plants 

Of  the  same  variety;  they  may  have  been  grafted  at  the  same  time  on 

stocks  of  equal  size — planted  on  the  same  day  and  in  the  same  soil,  yet 

"their  comparative  growths  will  vary  considerably;  so  much  difference 

Exists  that  the  plants  will  be  classed  into  two  or  more  sizes,  and  held  at 

different  valuations.    Although  the  vigor  of  growth  imparted  is  thus 

^varied,  the  habit  of  the  variety  is  not  changed,  the  upright  form  of 

growth  will  still  characterize  the  Buffum,  and  the  spreading  habit  of 

^t;he  Rostiezer  will  remain  with  each  individual  of  that  variety;  but  in  a 

^plantation  of  fifty  of  any  sort  there  will'  be  some  weak  growers,  and  an 

occasional  specimen  that,  after  lingering  on  in  a  sickly  condition  for 

several  years,  will  finally  be  removed. 

It  is  reasonable  to  expect  these  diversities  in  the  growth  of  stocks 
produced  from  seed,  and  the  influence  they  impart  to  the  graft,  but  it  is 
seldom  that  allowance  is  made  for  the  many  peculiarities  that  may  un- 
doubtedly be  traced  to  this  cause.   This  is  still  further  couftcmsAXys  \Saa 
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more  uniform  growth  of  dwarf  pears,  the  stocks  of  which  are  produced 
from  cuttings  or  layers,  and  are  consequently  of  more  uniform  vigor, 
being  an  extension  of  one  individuality,  instead  of  the  separate  indi- 
vidualities of  seedling  plants. 

BLIGHT. 

The  greatest  drawback  to  extended  pear  culture  is  the  disease  famil- 
iarly known  as  blight.  The  predisposing  cause  of  this  malady  has  not 
been  specifically  determined;  the  active  cause  of  dissolution  is  known 
to  be  parasitical  fungi.  This  much,  however,  experience  seems  to  con- 
firm :  that  trees  placed  in  positions  and  under  circumstances  of  koii  and 
climate  that  insure  a  growth  of  moderate  vigor,  which  growth  shall 
become  perfectly  matured  and  solidified  before  the  advent  o£  winter,  are 
so  seldom  attacked  by  this  disease  as  to  be,  for  all  practical  purposes, 
exempt. 

A  safe  practice,  and  one  that  will  probably  become  general  when  fur- 
ther and  extended  experiments  prove  its  value,  is  to  cover  the  body  01 
the  tree  and  all  the  principal  branches,  but  not  the  buds,  with  a  wash, 
formed  by  placing  one  peck  of  lime  and  two  pounds  of  sulphur  in  a 
vessel,  and  adding  sufficient  boiling  water  to  slack  the  lime.  If  the  white 
color  is  objectionable  it  can  be  changed  to  any  other  more  suitable.  The 
spread  of  fungi  on  the  bark  of  trees  has  been  arrested  by  timely  appli- 
cation of  this  mixture. 

DISTANCES  APART  FOR  PEAR  TREES. 

The  opinion  is  now  becoming  prevalent  that  close  planting,  so  that 
the  trees  shelter  each  other,  is  advantageous.  For  standard  trees, 
eighteen  feet  apart  is  considered  a  good  maximum,  and  ten  feet  for 
dwarfs.  These  distances  preclude  the  practicability  of  using  horse- 
power in  the  culture  of  the  soil,  at  all  events  after  a  few  years'  growth; 
which,  all  things  being  considered,  may  be  regarded  as  a  step  in  th& 
right  direction. 


THE  CRANBERRY  INTEREST. 

The  American  cranberry  ( Vaccinium  macrocarpon^  Gray)  is  found  in  a 
wild  state  in  boggy  land  throughout  the  northern  portions  of  the  United 
States,  in  parts  of  Canada  adjacent,  both  on  the  marshes  of  the  coast 
and  the  glades  of  the  Alleghanies,  as  far  south  as  Virginia  and  North 
Carolina.  It  is  also  found  in  South  America.  The  plant  belongs  to  the 
heath  family,  and  is  a  small,  hardy  shrub,  with  evergreen  leaves,  and 
acid,  edible  fruit,  varying  in  color  from  light,  dull  pink  to  a  dark  purple. 
Wherever  the  cranberry  grows  naturally  it  indicates  the  conditions  most 
favorable  to  its  production  by  choosing  locations  well  supplied  with 
moisture,  and  a  pure  peaty,  or  sometimes  silicious  soil,  free  from  any 
mixture  of  clay.  Peat  is  most  favorable  to  luxuriance  of  the  vine,  but 
the  presence  of  silex  also,  in  considerable  quantity,  is  necessary  to  pro- 
duce that  condition  of  the  plant  which  insures  the  greatest  product- 
iveness and  the  finest  fruit,  as  it  hardens  the  wood,  prevents  too  vigor- 
ous growth  of  vines,  and  discourages  the  growth  of  weeds.  Yery  fine 
crops,  however,  have  been  raised  on  pure  peat. 

The  limits  between  which  this  fruit  may  bo  successfully  cultivated  are 
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stated  by  an  intelligent  observer  to  be  the  thirty-ninth  and  forty-second 
legrees  of  latitude;  but  the  limit  may  be  greatly  extended  southward 
n  the  Alleghanian  ranges,  and  at  least  thirteen  degrees  northward  on 
lie  western  coast  of  the  continent,  owing  to  the  ameliorating  influence 
)f  ocean  currents  upon  the  climate  of  that  coast;  and  we  And  that  cran- 
berries grow  in  abundance  upon  the  large  island  of  Kodiak,  south  ot 
ind  adjacent  to  Alaska,  and  of  as  good  quality  as  those  cultivated  upon 
[Jape  Ood. 

The  cultivation  of  the  cranberry  commenced  in  the  early  part  of  the 
present  century,  and  until  twenty  or  twenty-five  years  ago  was  con- 
tacted upon  a  very  limited  scale.  The  first  culture  was  in  the  vicinity 
>f  Cape  God,  Massachusetts,  and  subsequent  experience  has  resulted  in 
increased  productiveness  and  improvement  of  the  plant 

i 

VARIETIES, 

There  are  several  varieties  of  the  cranberry  now  cultivated,  among 
which  are  the  Bell,  Cherry,  and  Bugle,  so  called  on  account  of  form  or 
color.  Another  variety,  recently  noticed  by  Mr.  Trowbridge,  of  Milford, 
Connecticut,  is  by  him  called  the  Mansfield  Creeper.  Of  the  varieties 
best  known,  the  Bell  and  the  large  Cherry  are  the  favorites  among 
growers.  The  Mansfield  Creeper  is  described  as  suitable  for  upland 
culture,  and  its  fruit  is  of  large  size. 

• 

THE  BEST  SOIL  FOB  CRANBERRIES. 

Observation  shows  that  the  cranberry  usually  chooses  a  peaty,  or  a 
silicious,  moist  soil;  and  continuous  success  in  its  cultivation  has  been 
achieved  upon  such  soils  only.    Professor  Agassiz  says : 

Never  use  the  drift  formation  in  preparing  cranberry  grounds.  Use  silicious  sand 
that  has  been  entirely  separated  from  loam  by  the  action  of  water. 

A  writer  in  a  recent  number  of  the  American  Agriculturist  asserts 
that  the  plant  is  at  home  only  in  sand,  peat,  and  water.  An  observant 
cranberry  grower  of  New  Jersey  says : 

Experience  has  proved  that  for  the  successful  cultivation  of  this  fruit  the  following 
ire  requisites:  first,  a  peat,  or  muck  soil,  free  from  loam  or  clay ;  second,  clean  beach 
sand  for  covering  the  peat ;  third,  a  dam  and  water  to  overflow  the  vines  when  neoea- 
iary;  fourth,  thorough  drainage. 

These  conclusions  are  warranted  by  the  experience  of  cranberry 
growers  generally;  and  while,  in  very  favorable  locations  as  to  climate, 
the  winter  flooding  for  the  protection  of  the  vines  may  be  omitted,  and 
while  it  is  true  that  some  have  succeeded  in  raising  good  crops  upon 
pure  peat,  and  also  upon  sand,  still  these  variations  from  the  foregoing 
rules  are  at  the  great  risk  of  the  cultivator,  and  should  not  be  practiced 
except  after  careful  experiment. 

LOCATION  AND  AREA  OP  CULTIVATED  CBANBEEBY  LANDS. 

There  are  cultivated  cranberry  fields  in  Maine,  Massachusetts,  Con- 
necticut, and  New  Jersey.  In  Maine,  near  Augusta,  Kennebec  County, 
the  cultivation  has  been  commenced,  but  on  a  limited  scale.  The 
acreage  is  small,  and  not  reported.  Except  upon  the  sea-coast,  where 
the  rigor  of  the  climate  is  modified  by  sea  breezes,  this  crop  seems  to 
be  attended  with  much  risk  from  frost,  unless  grown  in  fields  which 
can  be  readily  flooded.    The  same  remark  applies  'to  Massachusetts, 
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with  some  modification.    In  the  latter  State  cultivation  of  the  cranberry       | 
is  confined  mostly  to  the  counties  of  Barnstable  and  Plymouth,  and  is 
most  profitable  in  Barnstable  County  on  account  of  its  favorable  situ*-        j 
tion.    Only  about  one  hundred  acres  of  land  have  been  brought  into        f 
cultivation  as  cranberry  fields  in  the  vicinity  of  Kingston,  Plymouth 
County,  in  the  last  fifteen  years,  and  the  entire  area  so  cultivated  in        * 
Massachusetts  is  estimated  at  less  than  two  thousand  acres.    In  Con- 
necticut there  are  only  twenty  acres  of  these  lands,  situated  in  the  coun- 
ties of  Middlesex  aud  Tolland.    In  New  Jersey  much  energy,  care,  and 
money  have  been  devoted  to  this  culture,  and  within  a  few  years  it  has        * 
assumed  considerable  importance,  and  is  steadily  increasing. 

LOCATION  OF  WILD  CRANBERRY  LANDS. 

Cranberries  grow  wild  along  the  coast  of  Maine,  in  marshy  soils,  and 
on  interior  bogs;  on  similar  lands  in  Massachusetts  and  Connecticut; 
along  the  eastern  shore  of  Lake  Champlain,  in  northern  Vermont,  and 
on  adjacent  land  in  Canada;  on  boggy  lands  throughout  the  northern 
portion  of  New  York;  on  similar  soil  in  New  Jersey;  to  some  extent  in 
Virginia  and  North  Carolina;  on  the  glade  lands  of  the  AUegbanian 
plateaus;  extensively  in  favorable  locations  in  northern  Ohio,  Michi- 
gan, Wisconsin,  Illinois,  Indiana,  Minnesota,  and  Iowa;  and  in  Oregon,  - 
Washington  Territory,  and  as  far  north  and  west  as  Alaska  and  the 
Aleutian  Islands;  in  some  of  the  latter  being  extra  in  size  and  quality,  - 
and  growing  abundantly.  ~ 

ANNUAL  PRODUCTION.  ^ 

The  aggregate  annual  product  of  cranberries  in  the  United  States       r  _ 
can  only  be  roughly  estimated.    It  is  variable  according  to  the  seasons,        j 
but  that  of  the  cultivated  berry  is  increasing.    In  New  Jersey,  espe-       t r 
cially,  where  so  much  attention  is  now  given  to  the  cultivation  or  small       ,- 
fruits,  hundreds  of  acres  of  land  are  being  redeemed  each  year  from  a        ~ 
primitive,  unproductive  condition,  and  devoted  to  cranberry  culture;         s 
and  that  State  now  supplies  two-thirds  of  the  total  amount  marketed,  of 
both  wild  and  cultivated,  and  over  three-fourths  of  the  whole  amount  of       -^ 
cultivated  berries.    Kecent  careful  estimates  give  the  following  amotiBta 
of  cranberries  marketed  in  1869:  Maine  produced  1,000  barrels;  Massar 
chusetts,  8,000;  Connecticut,  2,000;  New  Jersey,  50,000.    This  amo^ 
of  61,000  barrels  was  derived  principally  from  cultivated  fields,     -^i 
nineteen  stations  on  the  La  Crosse  northern  division  of  the  St.  Paul  aJ*r 
Milwaukee  railroad,  14,585  barrels  were  freighted  during  the  berry  sear 
son  of  1809,  only  3,220  barrels  having  been  freighted  from  the  &&**** 
stations  in  the  season  of  1868.    From  other  portions  of  the  West,  iacI^Tvi 
ing  the  Pacific  coast  and  from  other  producing  regions,  no  spe^i^: 
reports  have  been  received.    A  recent  California  paper  states  that  th^^^_ 
is  quite  an  extensive  trade  carried  on  between  San  Francisco  and  O^^Zg 
gon  in  this  fruit.    It  will  be  safe  to  estimate  the  products  of  ott*^^ 
States  and  localities,  not  estimated  above,  at  20,000  barrels;  makingf      ^ 
total  production  marketed  in  1869  of  at  least  75,000  barrels,  worth,  at  tf~ 
average  price  of  $11  per  barrel,  $825,000.    The  crop  of  1867  was  esi 
mated  at  62,500  barrels,  of  which  New  Jersey  produced  35,000,  Ne1 
England  about  12,000,  and  the  West  15,500  barrels.    The  average  pric 
of  1867  was  $16  per  barrel,  giving  a  total  value  of  $1,000,000.    Th^  * 
vines  were  more  prolific  in  1869  than  in  1867. 
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INSECTS  INJURIOUS  TO  THE  VINE  AND  FRUIT, 

The  cranberry  has  suffered  both  in  fruit  and  vine  from  the  ravages  of 
insects,  sometimes  to  the  extent  of  a  total  denuding  of  the  vines  of  their 
leaves  and  the  loss  of  entire  crops.  It  is  to  protect  the  vines  and  fruit 
against  these,  as  well  as  against  the  effect  of  frost  upon  the  unripe  ber- 
ries, that  flooding  is  regarded  as  necessary  by  experienced  growers. 
Inquiries  into  the  natural  history  of  these  insects  are  of  very  recent 
date,  and  information  upon  the  subject  is  meager.  The  larva  of  the 
Anckylopera  vaccineana  feeds  upon  the  foliage.  According  to  the  state- 
ment of  William  C.  Fish,  a  naturalist  employed  by  the  Cape  Cod  Cran- 
berry Association  to  make  investigations,  it  hatches  about  the  20th  of 
May,  in  Massachusetts,  from  eggs  which  have  remained  upon  the  vine 
during  the  winter,  and  again,  about  the  4th  of  July,  a  second  crop  appears 
from  eggs  laid  in  June.  The  eggs  are  a  flat,  circular  scale,  of  a  honey- 
yellow  color,  and  are  deposited  on  the  under  side  of  the  leaves.  The 
fruit  worm,  hitherto  supposed  to  belong  to  the  same  family  as  the  vine 
worm  above  named,  is  said  by  Mr.  Fish  to  belong  to  a  distinct  species. 
It  is  of  a  yellowish-green  color,  and  enters  berry  after  berry,  eating  the 
inside  of  each,  and  Anally  goes  into  the  ground  to  spin  its  cocoon  and 
change  to  a  chrysalis  state,  unlike  the  vine  worm,  which  spins  its  coooon 
among  the  leaves  at  the  end  of  the  vine,  drawing  two  together  for  this 
purpose. 

The  larva  of  an  insect  called  Pristipkora  identidem  has  also  been  dis- 
covered by  Mr.  Fish  to  be  destructive  to  the  vine  on  Cape  Cod,  though 
the  insect  is  not  numerous.  The  perfect  insect  is  called  a  saw-fly,  hav- 
ing a  toothed  ovipositor  with  which  she  makes  a  slit  in  the  leaves, 
depositing  an  egg  within.  Broods  of  this  species  appear  in  June  and 
August. 

There  is  a  small,  reddish-brown  beetle,  Anthonomns  guturalis,  numer- 
ous about  the  middle  of  July,  which  selects  blossoms  just  before  they 
are  ready  to  expand,  and  deposits  in  them  an  egg  through  a  hole  made 
in  the  center  of  the  bud  by  its  mouth  or  snout.  The  beetle  usually  cuts 
off  the  bud  alter  depositing  its  egg.  A  dull  white  grub  hatches  from 
the  egg  and  feeds  within  the  bud,  changing  to  a  pupa  and  then  to  a  per- 
fect beetle  and  eats  its  way  out,  leaving  a  round  hole  in  the  side  of  the 
bud.  The  beetles  sometimes,  though  seldom,  feed  upon  the  berry.  They 
are  never  seen  upon  bogs  flooded  in  winter.  The  larv®  are  killed  by  a 
minute  Chalcis  fly. 

A  small,  soft  insect,  with  legs,  but  without  wings,  is  also  found  about 
the  8th  of  June  in  little  masses  of  froth  upon  growing  shoots  of  the 
cranberry  vine  and  blueberry  bush.  The  froth  is  sap  from  the  plant, 
sucked  in  and  then  exuded  by  the  young  larv®,  probably  for  conceal- 
ment This  insect  is  the  Clastoptera  proteus  of  Fitch,  and  belongs  to 
the  sub-order  Hemiptera,  having  no  jaws,  but  a  beak  through  which  it 
sucks  the  sap  of  the  plant.  The  perfect  insect  jumps  with  the  agility 
of  the  flea.  It  is  not  usually  numerous  enough  to  be  noticeably  injurious, 
though  sometimes  sufficiently  so  to  weaken  the  vines. 

About  the  middle  of  June  small  leaves  at  the  tip  of  growing  shoots 
may  be  found  closed  together  in  a  manner  similar  to  the  work  of  the 
vine  worm,  but  without  a  web.  Within  will  be  found  a  small,  orange- 
colored  maggot,  white  when  first  hatched,  without  legs.  This  maggot 
spins  a  cocoon  within  the  small  leaves  at  the  end  of  the  shoot,  which 
resembles  white  tissue  paper.  After  remaining  in  the  cocoon  about 
twelve  days  the  perfect  insect,  the  Cecidamyiaj  or  gall  gnat,  appears. 
The  maggots  only  work  among  the  minute  tender  leaves  at  the  end  of 
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young  shoots.  They  have  no  jaws,  and  must  suck  in  the  sap  and  moisture 
through  the  mouth.  They  make  no  excrement.  There  is  a  little  Chalets 
fly  that  is  a  parasite  upon  this  insect  and  destroys  large  numbers.  Mr. 
Fish  found  the  gall  gnat  upon  every  bog  visited  by  him  in  1869  in  Mas- 
sachusetts. 

In  addition  to  several  of  the  insects  here  spoken  of,  a  caterpillar  is  no- 
ticed which  infests  the  vines  at  Sandwich,  Massachusetts.  It  is  about 
one  and  a  half  inches  long,  covered  with  yellow-gray  hair,  and  has  longer 
tufts  of  darker  hair  at  each  end  of  the  body.  Mr.  Fish  says :  "  It  prob- 
ably belongs  to  the  genus  Arctic  or  some  of  its  allies.  It  was  quite 
numerous,  and  devoured  the  leaves  of  the  young,  growing  shoots,  leav- 
ing the  shoots  standing  upright  and  leafless."  When  full  grown  they 
disappeared. 

PROFITS  OP  CRANBERRY  CULTURE. 

This  is  a  branch  of  husbandry  in  which  money  is  easily  lost  as  well 
as  made.  Experiments  upon  a  medium  or  large  scale  are  costly  unless  the 
location  chosen  is  peculiarly  favored  by  nature.  The  ground  must  be 
prepared  at  considerable  original  expense  for  grubbing  roots  and  remov- 
ing turf,  leveling,4  supplying  sand,  drainage,  purchasing  and  planting 
the  vines,  and  the  erection  of  dams  for  flooding.  The  cost  of  prepara- 
tion is  seldom  less  than  $200  per  acre,  and  sometimes  reaches  $600,* 
but  when  a  cranberry  field  thus  prepared  has  been  brought  into  bearing 
there  is  usually  but  little  farther  expense  incurred  in  its  care  and  culti- 
vation except  the  moderate  cost  of  securing  the  annual  crop,  and  the 
profits  are  such  as  attend  few  other  branches  of  agricultural  industry. 
From  reports  of  the  products  of  nine  fields  in  New  Jersey,  the  average 
production  is  found  to  be  151  bushels  per  acre :  though  this  result  is  ex- 
ceptionally large  for  an  average  of  years  and  of  crops.  Several  cran- 
berry growers  report  that  the  average  production  lies  between  100  and 
200  bushels  per  acre  on  well-prepared  fields,  the  limits  being  25  and  300 
bushels.  Others  report  the  average  to  be  100  bushels,  and  others  still, 
125 ;  estimates  in  diiferent  locations  being  widely  different  Taking  one 
year  with  another,  and  averaging  the  production  of  cultivated  fields, 
wherever  reported,  probably  100  bushels,  or  about  35  barrels,  per  aere 
are  a  fair  estimate  of  production  from  the  time  when  the  vines  come  well 
into  bearing.  With  good  care,  well-prepared  fields  will  remain  pro- 
ductive many  years,  some  being  reported  as  good  as  ever  after  twelve 
years ;  and  it  does  not  appear  that  any  limit  can  be  fixed  to  the  pro- 
ductiveness of  the  vines  on  account  of  age. 

The  fact  that  the  consumption  of  cranberries  has  steadily  increased 
to  such  an  extent  that  the  fruit,  notwithstanding  the  great  increase  of 
production,  has  advanced  in  price,  and  maintained  the  advance  for  many 
years,  encourages  still  greater  attention  to  this  branch  of  fruit  culture- 
The  exemption  of  the  fruit  from  decay  after  it  becomes  ripe  makes 
it  a  reliable  market  berry,  always  in  season,  its  preservation  extending 
into  portions  of  the  year  when  it  has  few  competitors  among  small 
fruits,  insuring  a  steady  and  remunerative  price.  The  conditions  of  ite 
profitable  culture,  also,  are  such  as  to  forbid  any  fear  that  the  market/ 
will  be  overstocked  with  this  fruit,  which  has  become  so  permanent  d 
favorite. 

The  following  statement,  relative  to  the  cranberry  interests  of  Sew 
Jersey,  is  from  a  correspondent  who  has  been  at  much  pains  to  obtain, 
local  statistics  for  the  use  of  the  Department : 
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CRANBERRY  CULTURE  IN  NEW  JERSEY. 

• 

This  branch  of  pomology  is  of  comparatively  recent  origin,  although  the  cranberry 
(  Vacdnium  macrocarpon)  is  a  native  of  the  northern  and  middle  States.  Until  recently 
the  whole  supply  of  this  fruit  was  derived  from  the  comparatively  small  quantity  grow- 
ing spontaneously  in  the  swamps  among  the  mountains,  and  from  the  marshes  of  South 
Jersey.  While  thus  growing  it  was  esteemed  common  property,  and,  like  wild  game, 
was  appropriated  by  the  first  comer,  irrespective  of  the  ownership  of  the  land ;  yet  it 
was  deemed  of  sufficient  importance  to  claim  the  protection  of  the  law.  As  early  as 
1789  an  act  was  passed  by  the  legislature  of  New  Jersey  imposing  a  penalty  of  ton 
shillings  a  bushel  for  picking  on  the  unreclaimed  marshes  before  the  10th  of  October. 
This  was  intended  to  restrain  the  gathering  nntil  the  berries  should  have  time  to  ma- 
ture. The  wild  berries  were  neither  so  abundant  nor  so  desirable  in  flavor  as  the  cul- 
tivated fruit. 

It  is  singular  how  little  is  known  of  this  fruit.  The  vine,  which  is  creeping  and  less 
than  a  strawberry-runner,  like  that  strikes  roots  at  intervals  and  sends  up  a  fruit 
branch  from  five  to  ten  inches  in  length,  with  very  small  alternate  leaves,  rather 
crowded ;  scarcely  larger  than  the  hemlock  and  evergreen.  The  blossom  appears  in 
May,  pale  rose  colored,  on  the  apex  of  the  slender  stalk.  The  fruit  appears  in  June, 
and  by  August  has  the  color  and  size  of  a  full-grown  green  currant ;  and  when  fully 
ripe  presents  a  beautiful  appearance.  The  berries  aro  so  thick  in  places  that  the  care- 
less root  must  crush  several  at  every  step. 

There  are  several  varieties  of  this  species,  although  three  predominate :  The  chary, 
so  called  from  its  round  shape ;  the  pearf  or  bell  shape ;  and  the  bugle,  or  oblong.  The 
color  varies  from  light  to  dark-red ;  some  are  mottled  red  and  white.  The  darker  the 
color  the  more  valued,  as  they  sell  more  freely  and  for  better  prices. 

Cranberries  are  found  indigenous  to  the  soil  on  the  steppes  of  Russia,  and  far  north 
both  in  Asia  and  America,  though  the  Russian  berry  (  Vacdnium  oxycoccus)  is  small  and 
of  an  austere  flavor.  Quantities  of  this  were  formerly  exported  to  England  and 
France.  The  English  cranberry,  which  belongs  to  the  same  species,  is  found  in  a  wild 
state  among,  the  marshes  and  fens  of  Lincolnshire  and  elsewhere.  The  fruit  ij  small, 
of  a  pale  red  color,  somewhat  acrid,  and  inferior  to  the  American  fruit,  both  in  size  and 
flavor.  There  are  other  varieties,  but  our  attention  is  confined  to  the  Vacdnium  macro- 
carpon.  This  species  extends  from  Maine  to  the  Carolinas.  In  the  former  State  and 
in  Massachusetts  it  is  principally  found  in  a  narrow  belt  along  the  shore.  Cape  Cod 
and  its  vicinity  produce  a  large  amount  of  cultivated  fruit.  The  product  of  New 
Jersey  has  entirely  outstripped  that  of  the  Eastern  Statos,  however,  though  the  busi- 
ness here  is  yet  in  its  infancy,  every  year  adding  to  the  area  planted. 

It  is  said  that  in  Massachusetts  attempts  were  made  in  this  culture  forty  years  ago. 
but  they  were  limited  to  few  cases,  and,  though  successful,  did  not  attract  general 
notice  unta  about  twenty  years  later,  when  more  attention  was  given  to  the  cultiva- 
tion, which  has  increased  in  that  State  until  a  comparatively  large  portion  of  the  land 
available  for  this  purpose  has  been  appropriated.    In  New  Jersey,  until  within  ten 
years  perhaps,  not  more  than  a  half  dozen  persons  were  engaged  in  the  business.    A 
few  had  to  some  extent  improved  the  natural  bogs,  and  given  some  attention  to  plant- 
ing, but  six  acres  were  the  extent  of  any  one  operation.    One  of  these  pioneers,  in  a 
period  of  about  eighteen  years,  during  which  time  he  gradually  increased  his  culti- 
vated bogs  to  ten  acres,  has  realized  a  fortune  of  over  $100,000,  and  his  success  has 
stimulated  others  to  like  effort,  until  the  product  in  New  Jersey  greatly  exceeds  that 
of  any  other  State. 

As  might  be  supposed,  the  first  attempts  at  cultivation  were  rude  and  often  on  un- 
bound principles,  but  perseverance  in  experiment  and  observation  of  the  nature  of  the 
plant  have  corrected  many  errors,  and  the  general  principles  which  govern  the  pre- 
paration of  the  land  and  the  treatment  of  the  vine  are  to  a  great  extent  known  and 
practiced. 

The  cranberry  region  of  New  Jersey  is  in  the  southern  part  of  the  State,  being  a 
belt  of  land  underlaid  with  white  sand,  much  of  it  pure  silex,  the  upland  covered 
with  pine  and  oak,  the  lowland  and  borders  of  streams  with  white  cedar,  with  an  un- 
dergrowth of  whortleberry  and  like  shrubs.  The  soil  is  light,  a  thin  coating  of  vege- 
table mold  covering  the  surface. 

The  most  important  matter  to  be  determined  in  embarking  in  this  business  is  the 
selection  of  suitable  land.  There  are  three  kinds  of  ground  used  for  this  purpose. 
The  first  is  what  is  called  "  savanna,"  being  low  spots  of  ground  with  grass  or  small 
bushes,  and  covered  with  water  during  the  winter  and  spring,  but  becoming  dry  dur- 
ing the  summer.  These  spots  have  a  thin  coating  of  vegetable  mold  overlying 
white  sand.  The  second  is  a  mixture  of  sand  and  muck  to  a  depth  varying  from  six 
to  ten  inches,  underlaid  with  sand  and  covered  with  scanty  vegetation,  the  bottom,  or 
subsoil,  being  hard  sand.  The  third  is  a  deep  muck,  usually  along  a  stream  affording 
a  growth  of  white  cedar,  or  sometimes  maplo  trees  and  bushes. 

It  is  said  that  swamps  where  the  prevailing  trees  are  gum  arc  unsuitcd  to  tha 
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cranberry.  They  indicate  cold  spring  water,  which  is  inimical  to  tho  growth  of  this 
plant;  it  requires  pure  water,  but  not  too  cold.  The  cranberry  is  found  in  every 
county  of  South  Jersey,  yet,  as  the  requisite  qualities  of  sand,  muck,  and  moisture  aro 
found  combined  in  but  fow  locations,  the  breadth  of  this  culturo  must  remain  com- 
paratively limited. 

Tho  climate,  as  well  as  tho  soil,  of  South  Jersey  is  congenial  to  tlm  vine,  and 
adapted  to  developing  the  fruit  in  its  highest  perfection.  The  proximity  to  the  ocoan 
modifies  the  sevonty  of  the  winter ;  there  is  a  hoar  frost  instead  of  the  ice  of  moro 
northerly  climates.  This  ripens,  colors,  and  perfects  the  berry,  and  protracts  the  har- 
vest season,  which  continues  two  or  three  weeks  later  than  in  the  Now  England  State*. 
The  late  frosts  in  spring  and  the  severe  frosts  of  autumn,  which  so  often  tend  to 
shorten  the  crop  in  those  States,  seldom  prevail  in  New  Jersey  to  such  an  extent  as  to 
interfere  with  the  product. 

In  preparing  the  land  the  object  is  to  afford  to  tho  plant  tho  elements  needed  for  it* 
successful  growth,  to  give  it  entire  possession  of  tho  ground,  and  to  protect  the  youug 
plant  until  it  attains  mil  vigor,  when  it  is  able  to  maintain  itself  in  health  without 
further  attention,  and  will  last  for  many  years. 

The  mode  of  preparation  of  the  land  varies  with  tho  kind  of  soil.  Tho  savanna 
lands,  if  covered,  as  they  usually  aro,  with  grass,  pines,  or  low  bushes,  must  bo  cleared 
and  "  turfed,"  that  is,  the  surface  sod  cut  off  with  a  turfing  hoe  and  removed.  It  is 
usually  carried  off  on  a  kind  of  car  made  to  run  on  wooden  tramways  which  are  light 
and  portable,  so  that  tho  track  may  be  shifted  as  required.  The  swi  or  turf  is  placed 
in  a  wall  or  embankment  from  four  to  six  feet  wide  and  of  a  height  equal  to  the  width. 
Tho  ground  is  then  plowed,  the  roots  and  stumps  being  removed  or  burned,  when 
the  land  is  ready  for  planting.  Ditches  must  be  mado  around  the  lot  inside  the  walls, 
with  cross  ditches  at  distances  varying  from  100  to  300  feet,  and  of  a  depth  (six  to 
twelve  inches)  depending  on  tho  character  of  the  land,  so  that  it  may  bo  flowed  in 
winter  and  in  summer  and  rapidly  drained,  provided  there  is  a  permanent  stream  of 
water,  which  this  kind  of  land  seldom  has.  The  black  sand  land  is  treated  in  much 
,the  same  manner,  except  that  it  is  usually  found  ou  the  banks  of,  or  contiguous  to,  a 
stream  of  water  by  which  it  may  bo  flowed,  and  in  this  and  probably  in  the  greater 
quantity  of  muck  over  tho  sand  mainly  consists  its  superiority  over  the  savanna  land. 
There  are  many  abandoned  mill  ponds  which  are  readily  mado  available  for  cranberry 
parks  at  comparatively  small  expense,  and  are  much  sought,  as  tho  dams  are  already 
erected  and  water  is  abundant. 

Tho  other  kind  of  land  is  tho  deep  muck  bottom  of  cedar  or  other  swamps.  This  is 
by  far  the  most  expensive  kind  of  ground  to  prepare,  yet  when  properly  prepared  it 
is  tho  most  valuable,  because  of  the  larger  and  more  certain  product,  as  well  as  of  the 
moro  permanent  fertility.  In  moist  seasons  tho  sand  or  savanna  ground  yields  gener- 
ous crops,  but  in  very  dry  seasons  the  amount  of  fruit  is  much  reduced.  The  swamps 
aro  usually  covered  with  cedars,  bushes,  and  stumps,  and,  as  they  are  always  wet,  re- 
quiro  thorough  drainage,  and  being  soft  and  miry  the  labor  on  them  is  difficult  and 
tedious.  When  these  incumbrances  are  removed  tho  whole  surface  must  be  covered 
with  a  coating  of  four  to  eight  inches  of  sand.  This  is  done  in  the  same  manner  as 
the  turf  is  removed,  in  small  cars  run  by  hand  on  the  movable  railways.  The  sand  is 
taken  from  the  shores  whore  it  usually  abounds,  and  scattered  over  the  muck ;  when, 
if  properly  drained  and  ditched,  it  is  ready  for  tho  vines.  The  sand  is  essential,  for 
while  the  vines  will  grow  luxuriantly  on  the  muck,  so  will  the  weeds  and  grass,  and 
the  vines  would  be  smothered  and  choked ;  besides,  the  silex  is  a  necessary  ingredient 
for  the  health  of  the  plant.  Pure  white  sand  is  essential.  Clay,  or  even  a  loamy 
sand,  is  inimical  to  the  cranberry,  and  should  be  studiously  avoided. 

The  vines  are  planted  in  rows  two  to  three  feet  apart  and  from  twelve  to  eighteen 
inches  in  tho  row.  This  is  the  more  usual  mode,  though  the  plan  varies.  Some  place  the 
plants  eighteen  inches  apart  each  way.  The  planting  should  be  as  early  in  the  spring 
as  possible,  to  secure  a  good  growth. 

The  cost  of  preparing  and  planting  varies  with  the  character  of  the  ground.  The 
savanna,  which  requires  simply  "  turfing,"  when  it  is  ready  for  the  plow  and  then  for 
planting,  is  the  least  expensive,  and  it  may  also  be  remarked,  the  least  valuable.  The 
cost  varies  from  $150  to  $200  per  acre.  The  labor  and  expense  of  improving  swamp 
lands  aro  much  greater,  the  amount  from  the  beginning  until  planting  is  completed 
varying  from  §300  to  $400,  and  in  some  cases  reaching  $600  per  acre,  including  ditches 
and  embankments,  dams  and  gates  for  regulating  the  flowing.  After  this  there  is  an 
expense  of  $5  to  $10  per  acre  for  two  or  more  years,  until  the  ground  is  wholly  coated 
by  vines  and  the  fruiting  begins. 

Though  various  methods  of  treatment  for  tho  second  and  third  years  have  been  pur- 
sued, experience  has  demonstrated  that  tho  simplest  mode  is  the  best.  The  hoe  is 
rarely  needed  to  eradicate  weeds  and  grass,  and  its  use,  or  that  of  the  plow  and  culti- 
vator used  by  sorao,  is  injurious.  Tho  weeds  and  grass  aro  best  eradicated  by  hand 
pulling,  which  prevents  injury  to  the  roots  and  the  tender  running  vines.  The  hoe 
may  bo  used  to  level  tho  surface  and  to  make  drains  from  low  spots  so  that  there  shall 
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be  no  stagnant  water.  Sluices  should  be  made  to  carry  tbo  water  off  rapidly  after 
flowing  or  after  heavy  rains. 

The  usual  time  for  flowing  is  from  tbo  last  of  October  to  the  first  of  May,  and  eighteen 
to  twenty-four  inches  of  water  are  sufficient.  Some  cultivators  adviso  a  flow  of  water 
far  twenty-four  hours  in  the  first  week  of  June,  when  it  can  be  done  rapidly  and  safely. 
The  water  is  then  drawn  off,  and  the  plants,  undor  the  genial  influences  of  the  sun 
and  moisture,  are  soon  covered  with  the  tiny  pink-white  blossom,  and  the  fruit  quickly 
appears.  All  that  is  now  needed  is  to  keep  a  supply  of  moisture,  during  the  thought 
or  summer,  till  tho  harvest  calls  for  more  active  operations. 

There  are  drawbacks  to  the  results,  and  enemies  to  the  vino  and  fruits  to  be  resisted, 
as  with  almost  all  other  fruits.  First,  excess  of  dryness,  especially  in  savanna  fields: 
second,  tho  vine  worm,  which  commences  its  ravages  in  the  latter  part  of  June  and,  if 
not  destroyed  in  a  few  days,  makes  sad  havoc  with  the  most  promising  fields. 

The  worm  is  not  two  inches  in  length,  and  in  circumference  not  larger  than  a  fino 
thread,  and  so  nearly  the  color  of  the  vines  as  to  escape  observation  unless  the  vines 
are  continually  examined.  The  only  premonition  is  the  appearance  of  a  vine  here  and 
there  as  if  touched  by  fire;  upon  closer  examination  it  will  bo  found  girdled  near  the 
ground  and  the  plant  killed.  Tho  worm  passes  from  vine  to  vine,  and,  if  not  arrested, 
the  destruction,  not  only  of  the  fruit,  but  of  the  plant,  is  inevitable.  If,  when  the  vines 
are  so  attacked,  the  gates  are  opened  and  the  ground  flooded  for  twenty-four  hours, 
the  surface  will  be  found  covered  by  legions  of  these  worms,  and  tho  bogs  will  bo  safe 
for  the  year.  If  there  is  no  arrangement  for  flowing^  the  bog  is  at  tho  mercy  of  this 
minute  but  destructive  foe.  Statements  are  given  of  great  destruction  by  these  pests. 
80  far,  however,  the  extent  of  their  ravages  is  quite  limited,  yet  sufficient  to  put  culti- 
vators on  their  guard. 

There  is  a  worm,  somewhat  resembling  the  apple  worm,  which  destroys  tho  fruit. 
It  is  not  as  yet  very  common  or  formidable,  and  it  is  claimed  that  winter  flow- 
ing is  destructive  to  this  pest.  In  some  places,  last  year,  complaints  were  made  of 
grasshoppers.  These  mnst  have  been  on  savanna  grounds,  as  flowing  would  be  equally 
as  destructive  to  them  as  to  the  worms.  The  injury  from  these  insects  is  exceptional. 
Many  have  had  bogs  for  years  without  any  annoyance  from  them. 


PRODUCT. 

The  amount  of  product  varies  so  that  it  is  difficult  to  fix  an  average.  It  chiefly  de- 
pends on  the  soil,  tho  care  of  the  young  vines,  and  the  ability  to  now,  and  thus  to 
counteract  the  influences  prejudicial  to  the  crop.  Some  will  and  should  ho  quite  con- 
tent with  50  bushels  per  acre.  The  quantity  increases  from  that  amount  up  to  100,  to 
200,  and  even  to  400  bushels  per  acre,  the  latter  yield  being  confined  to  a  few  favored 
spots.  Some  claim  150  to  200  bushels  as  the  average  per  acre  of  good  bogs,  but  a  more 
careful  opinion  places  it  at  100  bushels,  and  surely  this  onght  to  be  sufficient  to  satisfy 
the  most  ambitious. 

TRICKS. 

Tho  gross  price  of  this  fruit  ranees  from  $3  to  S3  per  bushel,  depending  principally 
upon  the  quantity  in  market  and  the  supply  of  other  fruit.  Tho  rates  for  seven  years 
in  Philadelphia,  according  to  the  market  reports,  have  been  as  follows : 


Per  barrel. 

October,  li?63 $12  15 

1864 1100 

1865 14  00 

1866 15  00 

1867 1G  00 

"        1868 28  00 

1869 10  00 


Per  barrel 

February,  1£GJ |15  00 

"      "     1*65 HOO 

18GG 15  00 

1807 16  00 

41  1PM* 24  00 

1**19 32  00 

"  1870 24  00 


In  1868  the  amount  produced  was  but  about  half  the  average  yield.  Tho  yield  in 
1869  was  largely  increased,  and  as  all  fruits  were  unusually  abundant  they  sold  low, 
ranging  from  ^10  to  $14  per  barrel  in  the  tall,  but  regularly  advanced  through  the 
-winter  until,  in  February,  tho  rate  was  $20  to  $21  per  barrel.  , 

EXPENSES. 

The  expenses  are,  picking,  at  an  average  of  50  cents  per  bushel ;  boxes,  25  cents, 
and  barrels  50  to  80  cents  each.  To  this  are  added  packing,  freight,  and  commission  ; 
in  tho  aggregate,  $1  o0  to  §1  00  per  bushel,  leaving  &2  to  &•»  per  bushel  as  profit. 

Thus  it  will  be  seen  that  the  profits  per  acre  are  from  ."$100  to  $M00,  and  even  up  to 
$600  in  a  few  exceptional  eases.  One  of  the  oldest  cultivators  writes  that  his  bog  of 
ten  acres  ban  averaged  225  bushels  per  acre  for  eighteen  years;  last  year  he  gathered 

*  In  February,  1868,  thvy  were  &J5  per  barrel  la  Kovi  \oy\w. 
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275  bushels  per  acre,  and  the  net  proceeds  were  $6,200.    This  is  large,  but  not  without 
precedent. 

RESULTS. 

A  few  results  aro  given  from  reliable  information,  omitting  names :  A  lady  from  one 
aero  realized  $1,000  from  a  single  crop.  A  gentlemen  paid  $1,000  per  acre  for  eight 
acres,  and  the  next  year  gathered  1,000  bushels,  valued  at  $4,000.  One  person  in  Bur- 
lington County,  from  twenty  acres,  realized  $6,000.  A  park  of  thirty  acres  produced,  in 
1868,  $10,000,  and  in  eight  years  $48,000.  Another  person  from  twenty-one  acres  got 
for  his  crop  $8,000.  From  a  twelve-acre  park  a  gentleman  in  Ocean  County  picked 
1,900  bushels,  netting  him  $7,000.  A  seven-acre  lot  in  Burlington  County,  yielded  in 
1867,  1,150  bushels,  worth  $4  per  bushel — $4,600  ;  and  an  adjoining  tract  of  about  tha 
same  size  yielded  $3,450.  A  gentleman  in  Cape  May  County  has  two  acres ;  his  crop 
in  1867  was  750  bushels,  worth  $2,000 ;  in  1868  the  crop  was  600  bushels,  worth  $3,200. 
A  ten-acre  lot,  near  Tom's  River,  Ocean  County,  in  1867,  produced  $5,000 ;  in  1868,  900 
bushels,  $6,000 ;  in  1869,  $5,000— for  the  three  years,  $16,000  The  owner  was.  offered 
and  refused  $2,000  per  acre  for  his  lot. 

ACREAGE. 

The  quantity  of  land  under  cranberry  cultivation  in  New  Jersey  is  large,  and  is  an- 
nually increasing.  The  county  of  Ocean  has  perhaps  more  cedar  swamp  and  marsh 
suitable  for  this  business  than  any  other ;  and  while  the  number  of  acres  under  culti- 
vation is  great,  thero  is  a  large  body  not  yet  appropriated  to  this  crop.  ,The  best  esti- 
mate that  can  be  drawn  makes  the  number  ol  acres  in  bearing  at  least  600,  and  1,000 
acres  more  have  been  planted  within  three  years,  and  are  not  yet  productive. 

The  next  county  in  order  of  acreage  suitable  for  this  purpose  is  Burlington,  with  a 
like  number  iu  bearing,  and  an  equal  amount  of  product.  Atlantic  County  has  up- 
ward of  100  acres  in  bearing,  and  500  not  yet  producing.  Then  follow  Monmouth, 
Camden,  Gloucester,  Salem  and  Cape  May,  with  less  acreage,  perhaps  400  acres  in  the 
aggregate  of  bearing  vines,  and  1,000  acres  of  recent  planting. 

This  makes  a  total  for  the  State  of  about  1,800  acres  in  full  bearing,  and  4,000  acres 
not  yet  producing ;  and  a  total  product  of  150,000  bushels  for  the  year  1869,  worth,  at 
$3  per  bushel,  $450,000. 

These  amounts,  however,  are  but  estimates,  as  it  is  difficult  to  ascertain  with  any  cer- 
tainty, except  in  a  few  townships,  the  precise  amount  either  of  the  plants,  acreage,  or 
the  product. 

PICKING  CRANBERRIES. 

The  month  of  October  is  the  season  for  gathering  the  crop.  The  picking  is  usually 
done  by  women,  boys,  girls,  and  men  not  able  to  labor  as  full  hands.  The  price  paid 
is  from  40  to  60  cents  per  bushel.  The  quantity  for  a  day's  work  varies  from  2  to  4 
bushels,  according  to  the  abundance  of  the  crop  and  the  skill  of  the  operators.  A 
crop  of  1,000  bushels,  at  an  average  rate  of  3  bushels  per  day's  work,  requires  12  pick- 
ers for  the  month.  There  are  often  from  50  to  200  engaged  on  the  same  marsh.  This 
crop,  with  the  other  berry  crops  of  South  Jersey^  gives  employment  to  many  thou- 
sands during  the  greater  part  of  the  summer  and  tall  seasons. 

In  the  districts  where  small  fruits  are  largely  cultivated,  as  in  Vineland,  Haminon- 
ton,  and  other  settlements  less  extensive,  they  commence  in  Juno  with  strawberries ; 
from  these  in  about  a  month  they  pass  to  raspberries ;  then  follow  blackberries.  In 
August  the  whortleberry  crop  commences,  when  the  pickers  scatter  through  the 
swamps  and  uplands,  where  they  gather  ad  libitum  the  whole  crop  as  their  own,  as  was 
formerly  the  case  with  the  wild  cranberry.  When  these  are  gathered,  commences  the 
cranberry  picking,  which  extends  up  to  November,  and  industrious  pickers  acquire 
a  good  return  for  their  summer's  work. 

It  is  a  pleasing  sight  to  witness  one  hundred  to  two  hundred  men,  women,  and 
children  engaged  in  this  business.  As  the  pay  depends  on  the  quantity  gathered,  there 
is  much  rivalry  to  secure  the  largest  amount.  They  operato  under  the  direction  of  an 
overseer,  who  regulates  the  order  of  the  work,  marking  out  the  plots,  and  keeping 
tally  of  the  number  of  bushels,  which  is  designated  by  tickets  handed  to  the  picker  for 
each  bushel  poured  into  the  boxes  placed  at  the  sides  of  the  bog. 

PACKING. 

After  the-  berries  aro  harvested,  they  should  bo  overhauled,  cleaned,  and  placed  in 
barrels  or  boxes  for  market.  The  barrels  may  bo  sugar  and  apple  ban-els,  or  tlicae 
made  expressly  for  this  purpose.  Ninety  quarts  aro  considered  a  barrel.  Tho  boxes 
aro  made  of  narrow  strips  of  pine  or  cedar,  with  a  division  in  the  center,  and  will  con- 
tain  one  or  one  and  one-half  bushel  each. 
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Boxes  are  preferred  as  they  are  more  easily  handled,  and  from  their  size  and  open 
construction  allow  a  freer  ventilation,  and  thus  tend  to  keep  the  fruit  from  heating, 
thereby  preserving  it  longer  and  in  better  condition.  Besides  this,  the  boxes  are  more 
salable  in  bulk,  a  box  being  for  many  purchasers  a  desirable  quantity.  The  fruit  thus 
packed  and  stored  in  a  cool  and  dry  location  will  keep  for  six  or  eight  months  in  good 
condition  with  little  loss  or  shrinkage. 

New  York,  Philadelphia,  Boston,  and  Baltimoro  are  the  leading  markets,  where 
they  are  purchased  by  largo  dealers,  who  distribute  them  throughout  the  whole  coun- 
try. The  domestic  trade  is  continually  enlarging,  while  shipments  are  made  to  Eng- 
land, Franco,  and  tho  West  Indies,  and  this  foreign  demand  is  increasing. 

The  question  is  asked,  will  the  demand  be  equal  to  the  product  from  increased  quan- 
tity of  land  brought  under  cultivation,  will  it  be  advisable  to  engage  in  this  busi 
ness — will  it  be  profitable  f  The  answer  to  these  questions  is,  under  certain  qualifica- 
tions, yes.  Past  experienco  shows  that  good  fruits  will  command  largo  prices,  and 
that  the  demand,  although  tho  quantity  has  wonderfully  increased,  has  been  quite 
equal  to  the  supply.  This  fruit,  from  its  quality  of  remaining  so  long  in  perfection 
without  expense  or  loss,  has  an  additional  value,  and  must  be  a  staple  article  in  this 
line  of  product.  Probably  not  one-half  of  the  inhabitants  of  the  United  States  have 
ever  tasted  a  cranberry. 

While  those  who  are  seeking  land  for  this  culture  should  endeavor  to  secure  all  the 
elements  of  success,  and  should  see  that,  when  prepared  and  planted,  the  bog  has 
proper  care,  individuals  may  with  propriety  turn  to  account,  in  this  business,  any 
land  they  may  have  on  their  farms,  although  not  of  the  first  class,  as  in  this  way  a  few 
acres  may  yield  more  than  the  product  of  tho  remainder  of  the  farm. 

Companies  should  select  one  hundred  to  two  hundred  acres,  and  this  will  require  the 
supervision  of  a  competent  agent ;  first  to  plan  the  plots,  embankments,  dams,  and 
ditches ;  and  second,  when  the  planting  is  done,  to  cultivate  the  vines,  and  especially 
to  attend  to  the  harvesting  and  marketing  of  tho  product.  Much  depends  on  tho 
ability  and  faithfulness  of  tho  agent.  A  bog  combining  tho  requisite  qualities  may  be 
confidently  expected  to  mako  a  largo  yield  and  a  profit  of  twenty-five  to  fifty  per  cent, 
from  year  to  year.  This  is  well  tested  by  past  experience.  Says  a  large  cultivator,  "  I 
know  of  nothing  half  so  profitable." 

The  reason  why  this  business  has  not  made  more  rapid  progress  is  the  want  of  easy 
communication  in  this  part  of  tho  State,  arising  from  tho  sandy  roads  so  general,  and 
the  absence  of  railroads.  Now,  however,  railroads  are  being  made  through  every  part, 
and  the  effect  is  to  develop  the  resources,  and  to  show  the  peculiar  fitness  of  this  soil 
and  its  favorable  location  for  the  raising  of  the  variety  of  fruits  and  vegetables  fitted 
for  the  markets  of  Philadelphia  and  New  York. 

The  advantages  which  have  built  up  Vineland,  Hamraonton,  and  other  places,  being 
now  enjoyed  by  large  districts  hitherto  isolated,  will  give  thorn  growth  and  prosperity, 
and  open  up  all  South  Jersey,  and  in  a  few  years  make  it  the  fruit  and  vegetable  gar- 
den of  the  great  cities  on  either  side,  and  the  cranberry  will  be  ono  of  its  most  impor- 
tant products. 


THE  ONION. 

The  onion  (Allium  cepa)  belongs  to  the  lily  family,  which  includes  a 
large  number  of  bulbous  plants  widely  disseminated  over  the  earth,  but 
principally  confined  to  the  temperate  zones.  Its  exact  habitat  is  unknown 
On  the  Eastern  continent  it  grows  in  its  greatest  perfection  in  the  warm 
countries  of  Egypt,  Spain,  and  Portugal ;  but  in  the  United  States  it  is 
found  to  succeed  best  in  more  northern  latitudes.  In  the  colder  portions 
of  our  country  it  has  been  found  necessary  to  shorten  its  season  of  ma- 
turity by  originating  early  and  vigorous  varieties,  and  to  stimulate  them 
into  as  rapid  and  healthy  growth  as  possible ;  and  this  may  be  accom- 
plished by  selecting  from  year  to  year  those  onions  which  mature  first, 
and  then  sowing  their  seeds. 

VARIETIES. 

The  first  requisite  for  success  in  growing  onions  from  the  seeds  is  to 
get  the  variety  best  adapted  to  the  locality  in  which  it  is  to  bfc  snJ&« 
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vated,  and  also  seeds  of  the  best  quality.  A  neglect  of  this  care  maybe 
regarded  as  the  first  cause  of  failure  in  cultivating  this  plant.  A  vari- 
ety will  never  reproduce  itself  exactly  from  its  seeds,  although  when  it 
has  become  "set"  by  long  cultivation  and  selection  it  will  sometimes 
reproduce  itself  for  many  years  with  little  variation.  The  onion  is  gov- 
erned by  the  same  law  in  this  respect  as  other  plants.  Occasionally  the 
differences  in  color  are  so  great  that  one  variety  will  be  white,  another 
red,  yellow,  or  brown ;  but  the  most  common  variations  relate  to  the 
shape  of  the  bulbs,  some  being  more  cylindrical,  more  flattened,  or  more 
spherical  than  others.  The  variation  which  occasions  the  most  trouble 
to  the  cultivator,  and  requires  the  most  skill  and  watchfulness  to  coun- 
teract, is  the  thick  neck  or  scallion,  an  imperfect  form  which  onions  gen- 
erally have  in  their  wild  state,  and  to  which  there  is  a  natural  tendency 
to  revert.  This  peculiarity  depends  principally  on  this  natural  tendency 
to  variation,  although  the  character  of  soil  and  cultivation  have  consid- 
erable influence.  The  true  remedy  for  this  difficulty  must  be  sought  in 
the  selection  of  the  onions  to  cultivate  for  seed. 

The  selection  of  a  variety  must  depend  upon  the  locality  in  which  it 
is  to  be  cultivated.  For  cold  climates,  in  which  the  seasons  are  short,  and 
consequently  little  time  is  given  for  maturing  the  plant,  the  earliest  va- 
rieties should  be  chosen.  In  warm  climates,  where  the  seasons  are  longer, 
later  varieties  may  be  grown.  In  New  England,  especially  north  of 
Connecticut,  the  Yellow  Danvers  is  generally  cultivated,  and  found  to 
succeed  best.  It  is  quite  early,  of  good  form,  fine  flavor,  though  not 
very  tender,  keeps  well,  and  is  very  prolific. 

TheLarge  Ked  Wethersfield  is  probably  more  extensively  cultivatedin 
this  country  than  any  other  variety.  The  globe  form  is  generally  preferred 
to  the  flat.  Although  not  so  early  as  the  latter  by  about  ten  days,  it  is 
more  prolific  and  better  for  the  market.  South  of  Massachusetts  and 
throughout  the  great  West  and  the  Southern  States  it  is  very  generally 
cultivated  for  the  main  crop  by  all  those  who  make  onion  growing  a  busi- 
ness. It  is  said  to  produce  a  greater  yield,  and  to  keep  longer  than  any 
other  variety.  This  onion  and  the  Yellow  Danvers  may  be  said  to  be  the 
great  market  varieties  of  the  United  States. 

The  Yellow  Onion,  sometimes  improperly  called  the  Silver  Skin,  is 
cultivated  in  some  localities  in  the  Middle  and  the  Southern  States,  and 
is  often  seen  in  the  markets  of  Philadelphia  and  Washington.  The  Sil- 
ver Skin,  or  White  Portugal  of  New  England,  which  has  a  silvery  white 
skin,  like  white  paper,  is  cultivated  to  a  considerable  extent  for  the  early 
market,  from  sets,  on  account  of  its  pleasant  flavor;  but,  being  a  poor 
keeper,  it  is  not  grown  for  the  main  crop. 

BENDING  DOWN  THE  TOPS. 

It  is  sometimes  thought  that  by  bending  down  the  tops  of  the  onioi*^ 
two  or  three  inches  above  the  bulbs,  or  rolling  the  ground  hard  beioi'^ 
sowing,  or  keeping  it  entirely  away  from  the  bulbs  while  growing,  wi 
prevent  them  from  becoming  scallions ;  but  it  is  now  generally  believ 
by  our  best  onion  growers  that  any  mechanical  means  of  this  kind  hav^ 
little  or  no  influence  in  changing  the  form  of  the  onion  from  that  whic* 
nature  intended  to  give  it.    It  is,  doubtless,  better  for  the  bulbs  to  grey 
principally  out  of  the  ground,  but  there  is  danger  in  removing  the  soil 
especially  when  they  are  small,  of  letting  in  the  sun  upon  the  tender  roots 
The  seeds  are  so  lightly  covered  that  no  danger  need  be  feared  that  th 
soil  about  the  onion  will  interfere  with  the  forming  of  the  bulb.    There 
is,  however,  advantage  in  rolling  or  pressing  the  ground  slightly  after 


\ 
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the  seeds  have  been  sown,  thus  preventing  it  from  drying  on  the  surface, 
or  being  blown  from  the  seeds,  which  might  retard  or  entirely  prevent 
their  germination. 

RAISING  SEEDS. 

To  keep  a  variety  from  deterioration  by  running  to  scallions,  or  be- 
coming imperfect  in  the  shape  of  the  bulb,  or  too  late,  the  largest  and 
most  perfect  bulbs  should  be  selected  annually  for  seed.  The  qualities 
most  to  be  desired  are  early  maturity,  thin  necks,  and  tops  that  wither 
down  to  the  surface  of  the  bulbs,  thus  avoiding  late  growing  onions,  and 
the  scallion  form  as  much  as  possible.  By  persistence  in  this  course 
from  year  to  year,  early  varieties  or  late,  globular  forms  or  flat,  may  be 
produced  at  pleasure. 

The  onions  thus  selected  for  seed  should  be  planted  in  drills  three  feet 
apart,  in  well-manured  land,  in  early  spring,  the  distance  between  the 
onions  in  the  drill  being  eight  to  twelve  inches.  They  should  be  covered 
so  as  to  leave  the  neck  about  half  an  inch  below  the  surface,  and  the  ground 
be  pressed  gently  around  them.  A  stake  should  be  set  by  the  side  of 
each  to  which  the  stalks  must  be  tied  for  support.  If  different  varieties 
are  cultivated,  they  should  be  set  in  separate  plats,  at  least  twenty  rods 
distant,  to  prevent  cross-breeding  and  the  consequent  deterioration  oi 
the  varieties.  No  attendance  is  necessary,  except  to  draw  a  little  earth 
around  the  bulbs,  to  keep  them  clear  of  weeds,  and  to  keep  the  stalks 
securely  tied  to  the  stakes.  Care  should  be  taken  in  hoeing  and  tying 
not  to  bruise  the  stalks. 

As  soon  as  the  seed  capsules  begin  to  turn  brown  and  show  signs  of 
opening,  the  heads  may  be  cut  off  about  six  inches  below  the  top  of  the 
stalks  and  tied  up  in  small  bunches,  or  spread  on  a  floor  or  lattice-work 
in  a  dry  or  airy  place  till  dry  enough  to  be  beaten  out,  after  which  the 
seeds  should  be  cleaned  and  put  in  small  bags  or  boxes,  and  be  kept  in 
a  dry  and  moderately  cool  place  till  wanted  for  use. 

WHAT  SEEDS  SHOULD  BE  SOWN. 

Only  the  newest  and  freshest  seeds  should  be  sown.  Experienced 
cultivators  of  the  onion  say  that  the  seeds  will  not  retain  the  power  of 
vigorous  growth  more  than  one  year.  A  vigorous  plant  can  be  grown 
only  from  a  healthy  seed ;  hence  the  necessity  of  sowing  seeds  of  the 
previous  year's  growth.  Their  germinating  power  should  always  be 
tested  before  sowing.  This  may  be  done  by  planting  a  few  in  a  hot- 
bed, or  in  a  box  of  earth  kept  in  a  moderately  cool  room  in  the  house. 
If  only  a  short  time  is  allowed,  they  may  be  placed  in  moistened  cotton 
or  moss,  in  which  they  will  begin  to  grow  in  three  or  four  days  if  of 
good  quality. 

The  largest  and  heaviest  seed^  generally  produce  the  best  and  largest 
onions,  and  should  be  carefully  separated  by  a  sieve  from  the  small  ones 
before  sowing.  Their  weight  may  be  tested  by  immersion  in  water  and 
drying  them  in  the  sun  as  soon  as  possible.  The  light  seeds  will  rise  to 
the  surface,  and  the  heavy  ones,  fit  for  sowing,  will  sink  to  the  bottom. 

These  principles  are  of  fundamental  importance,  and,  if  adopted  and 
practiced  from  year  to  year,  will  prevent,  in  a  great  measure,  the  de- 
terioration of  varieties,  which  is  so  much  complained  of  and  frequently 
so  little  understood. 

THE  SOIL. 

New  laud  is  not  favorable  to  the  growth  of  the  onion.  It  should  be 
cultivated  at  least  two  years  with  some  other  crop,  as  com  &\\ara*&  \^ 
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potatoes  or  carrots.  If  a  proper  amount  of  manure  is  applied  yearly  the 
onion  may  be  cultivated  many  years  on  the  same  land  with  decided  ad- 
vantage. B.  J,  Munro,  of  Bristol,  Khodo  Island,  says  one  lot  of  landin 
that  town  is  known  to  have  been  cultivated  with  the  onion  seventy-one 
years  in  succession.  In  Scotland  a  piece  has  been  cultivated  one  hun- 
dred years  without  any  diminution  of  the  crop. 

Soils  are  scarcely  ever  rich  enough,  naturally,  for  this  plant,  and  hence 
liberal  quantities  of  manure  must  be  applied.  Too  much  is  very  rarelj 
used — generally  too  little.  The  same  piece  of  land  that  will  produce 
four  or  five  hundred  bushels  of  onions  by  common  manuring,  may  be 
made  to  yield  eight  or  nine  hundred  bushels  by  a  generous  dressing 
with  the  materials  which  the  nature  of  the  plant  requires  for  rapid 
growth.  This  principle  is  of  the  first  importance,  and  if  a  man  will  not 
manure  his  ground  highly  he  need  not  expect  to  become  a  successful 
onion  grower. 

ORGANIC  ELEMENTS  OF  THE  ONION. 

"The  bulb,"  says  a  distinguished  chemist,  "contains  much  sugar, 
gum,  and  mucilage;  a  considerable  quantity  of  albumen,  and  other  pro- 
tein compounds,  and  an  acrid,  volatile,  essential  oil,  which  may  be  ob- 
tained by  distilling  onions  witn  water.  This  volatile  oil  is  distinguished 
from  other  essential  oils  by  a  most  penetrating  smell,  and  by  a  large 
proportion  of  sulphur,  which  enters  into  the  composition.  Few  essential 
oils  contain  sulphur,  and  the  essential  oils  of  onions,  of  garlics,  and  of 
mustard,  which  all  contain  much  sulphur,  thus  differ  from  most  others, 
which  consist  generally  of  carbon  and  hydrogen,  or  carbon,  hydrogen, 
and  oxygen."  ' 

The  composition  of  these  organic  elements  may  be  seen  in  the  follow- 
ing statement : 


Carbon... 
Hydrogen 
Oxygen... 


Sugar. 


42.1 

6.4 

51.5 


100.0 


Gum. 

Mucilage. 

42.3 

6.9 

SO.  8 

42.9 

5.1 

52.0 

100.0 

100.0 

Albumen. 


53.5  and  nitrogen  —  15.5 

7.0  and  phosphorus..   0.4 

22.0  and  sulphur 1» 


100.0 


e. 


Protein  is  a  white,  flocculent  substance,  very  similar  in  composition 
to  albumen,  but  the  exact  proportions  of  its  elements  are  not  knowO* 
The  composition  of  the  essential  oil  of  the  onion  consists,  by  weight,  *& 
about  six  parts  of  carbon,  five  parts  of  hydrogen,  and  largely  of  sulpha  ^i 
but  the  parts  of  the  latter  have  not  yet  been  determined. 

It  will  be  seen  that  carbon,  oxygen,  and  nitrogen  are  found  in  lar 
quantities,  and  therefore  must  form  an  important  part  of  the  differe 
manures  employed  in  its  cultivation. 

J.  F.  W.  Johnston  has  ascertained,  by  chemical  analysis,  that  th       ag 
bulb,  when  dried,  contains  25  to  30  per  cent,  of  gluten,  or  albuminou^^, 
matter,  which  causes  it  to  rank  with  the  pea  and  bean  in  its  highly  n 
tritious  qualities.    According  to  the  best  medical  authority  it  increases 
the  appetite,  promotes  digestion  when  taken  in  moderate  quantities,  an 
is  often  used  with  good  effect  in  colds  and  dropsical  affections. 


e 
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"When  burned,"  says  Dr.  T.  Richardson,  "  the  bulb  of  the  onion  leaved 
an  ash  amounting  to  0.46  per  cent,  of  the  weight  of  the  bulb  in  its  nat— 
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oral  state,  or  8.80  per  cent,  calculated  dry.  The  stalk  of  the  plant  in  its 
natural  state  leaves  0.84  per  cent.,  and  when  dried  at  212°  Fahrenheit, 
9.35  per  cent,  of  ash." 

If  we  suppose  the  ashes  to  be  divided  into  100  parts,  the  following 
table  will  show  the  number  of  parts  of  the  different  substances  which 
compose  the  whole: 


Stalk. 


Potash 

Soda 

Magnesia 

Lime 

Phosphoric  acid 


Bulb. 

Stalk. 

32.35 

8.04 

2.70 

12.66 

15.09 

13.98 
14.43 
Traco. 
25.10 

Sulphuric  acid 

Silica 

Phosphate  of  iron. 
Chlorido  of  sodium 


10.50 
19. 77 
10.61 
Trace. 


It  will  be  seen  that  forty-five  parts,  or  nearly  one-half,  of  the  ashes  of 
the  bulb  are  potash  and  lime,  and  ^twenty-seven  parts  contain  phos- 
phoric acid.  Only  four  parts  contain  chloride  of  sodium,  or  common 
salt.  A  soil,  therefore,  best  adapted  to  the  growth  of  the  onion,  must 
contain  not  only  carbon,  oxygen,  and  nitrogen,  which  are  found  in 
abundance  in  the  organic  parts  of  the  bulb,  but  also  large  quantities  of 
potash,  lime,  and  phosphates,  which  are  contained  in  the  ashes,  or  in- 
organic parts.  ¥hese  substances  must  be  supplied  by  manures  when  not 
found  in  sufficient  quantities  in  the  soil. 


MANURES. 


The  manures  most  commonly  employed  in  cultivating  the  onion  are 
cow  manure,  horse  manure,  hog  manure,  night  soil,  poudrette,*  guano, 
bones,  wood  ashes,  and  sea- weed.    Their  composition  is  as  follows: 


Carbon 

Hydrogen 

Oxygen 

Nitrogen 

Salts  and  other  earths 


Cow  manure. 


39.8 
4.7 

35.5 
2.6 

17.4 


100.0 


Horse  manure. 


3a  G 
5.0 

36.4 
2.7 

17.3 


100.0 


Hog  manure. 


38.7 
4.8 

32.5 
3.4 

20.6 


100.0 


Night  soiL 


Water 73.3 

Albumen 9 

Bilo 9 

Animal  matters 16. 7 

(Salts 1.8 

\  Undecomposed  food     7. 0 

100.0 


A  review  of  the  elementary  constituents  of  the  organic  and  the  inorganic 
substances  of  the  onion  shows  that  carbon,  oxygen,  nitrogen,  potash, 
lime,  and  phosphorus  form  the  principal  parts.  Carbon  and  oxygen  are 
found  in  nearly  equal  proportions  in  the  different  manures  commonly 
employed,  and  they  are  also  furnished  in  so  large  quantities  from  the 
air — much  larger  than  from  the  earth — that,  although  they  form  by  far 
the  largest  part  of  the  plant,  the  effects  of  the  different  manures  abound- 
ing in  these  substances  are  not  so  obvious  as  those  containing  other  ele- 
ments not  so  uniformly  distributed.  The  value  of  manures  is  estimated 
principally  by  the  quantity  of  nitrogen  and  phosphates  they  contain : 
because  they  enter  largely  into  the  composition  of  plants  in  general,  and 
are  not  so  commonly  found  in  large  quantities  in  the  earth  as  carbon 
and  oxygen. 

Peruvian  guano  contains  the  largest  amount  of  nitrogen  and  phos- 
phates of  any  of  the  manures  in  the  list,  and  night  soil  ranks  next. 

*  Poudrette  is  night-soil  dried  and  mixed  with  charcoal  to  icmo^e  \te  wtarc. 
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Consequently  tliey  are  the  most  powerful  fertilizers.  Hen  manure  is 
similar  in  its  composition  to  guano,  and  may  be  used  with  good  results. 
Wood  ashes  contain  great  quantities  of  lime  and  potash,  which  enter 
largely  into  the  onion,  and,  on  this  account,  and  because  they  help  to 
decompose  the  organic  substances  in  the  earth  and  to  liberate  carbonic 
acid,  are  excellent  manures.  Bones  contain  about  fifty  per  cent,  ot 
phosphate  of  lime  and  forty-three  per  cent,  of  animal  matter,  which 
abounds  in  nitrogen,  and  when  ground  to  a  fine  powder  make  a  power- 
ful fertilizer  for  the  onion.  Sea-weed  also  contains  phosphates  in  con- 
siderable quantity,  and  makes  an  excellent  fertilizer,  where  applied  in  a 
decomposed  state,  or  after  having  been  burned  to  ashes.  Horse  manure 
contains  more  nitrogen  and  phosphates  than  cow  manure,  and  is  regarded 
by  many  growers  as  better  for  the  onion ;  but,  unless  it  is  kept  from 
heating,  by  keeping  it  cool  and  wet,  or  by  mixing  it  with  soil  or  cow 
manure,  the  nitrogen  is  expelled  in  the  form  of  ammonia,  and  it  becomes 
almost  worthless.  Cow  manure  contains  all  the  elements  necessary  for 
the  growth  of  the  onion,  and  good  crops  can  be  raised  from  this  manure 
alone ;  but  the  earthy  portions  are  so  small  in  quantity  that  an  extra 
crop  cannot  be  grown  in  common  or  primitive  soils  without  the  addition 
of  some  other  manure,  as  wood  ashes,  guano,  bone  dust,  &c,  which  con- 
tain large  quantities  of  phosphates,  potash,  nitrogen,  and  sulphur,  which 
form  so  large  a  part  of  the  onion.  Hog  manure  ranks  next  to  night 
soil  in  the  amount  of  nitrogen  and  phosphates  which  it  contains,  and  is 
consequently  much  superior  to  cow  or  horse  manure  for  plants  which 
are  large  feeders  like  the  onion. 

About  4.5  per  cent,  of  the  ashes  of  the  bulb  of  the  onion,  or  one  part 
in  two  hundred  and  fifty  of  the  whole  bulb,  are  chloride  of  sodium  or 
common  salt,  a  very  small  quantity,  indeed,  but  yet  necessary  to  the 
perfect  growth  of  the  plant.  If  enough  is  not  found  in  the  soil  naturally, 
a  little  should  be  adcled,  having  been  so  finely  ground  that  it  will  mix 
uniformly  with  every  part  of  the  ground  to  which  it  is  applied.  Some 
good  onion  growers  have  recommended  three  bushels  to  an  acre,  or  a 
little  more  than  a  pint  to  a  square  rod.  This  would  certainly  be  a  great 
abundance ;  perhaps  two  and  a  half  bushels  to  the  acre  would  be  better. 

KIND  AND   QUANTITY  OF  MANURE. 

The  manure  used  in  the  culture  of  the  onion  should  always  be 
thoroughly  decomposed.  Green  manures  are  not  at  all  adapted  to  its 
nature.  They  do  not  act  quick  enough.  The  kind  to  be  employed  and 
the  quantity  applied  to  an  acre  must  depend  upon  the  composition  and 
condition  of  the  soil  selected.  If  the  soil  is  of  primitive  origin,  like  that 
of  New  England,  having  been  formed  principally  from  the  disintegra- 
tion of  granite  and  gneiss  rocks,  manures  containing  lime,  potash,  and 
phosphates,  in  part,  at  least,  would  be  much  more  necessary  than  on  the 
alluvial  soils  of  the  prairies,  and  fertile  river  banks  of  the  Western 
States,  in  which  these  substances  abound,  having  been  derived  from  the 
decomposition  of  limestone,  shell,  and  bones,  which  form  the  principal 
part  of  it.  Indeed,  in  some  parts  of  these  States,  the  carbonates,  sul- 
phates, and  phosphates  abound  to  such  an  extent  that  onions  of  the  best 
quality  and  in  large  quantities  can  be 'grown  without  any  manure  at  all. 
In  Egypt,  so  famous  in  ancient  times  for  its  excellent  onions,  they  have 
been  cultivated  from  time  immemorial  in  a  similar  soil,  formed  by  the 
annual  inundations  of  the  Nile,  and  are  among  the  best  in  the  world. 

For  common  soils  which  have  been  cultivated  two  years  with  some 
other  crop,  as  they  always  should  be,  and  are  in  a  condition  to  produce 
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fifty  bushels  of  corn  to  an  acre,  eight,  ten,  or  twelve  cords  of  fine  cow 
or  horse  manure,  without  other  fertilizers,  will  be  required  to  insure 
a  good  crop.  Some  cultivators  apply  twenty-five  cords  of  cow  or 
horse  manure  to  an  acre,  when  the  onions  are  grown  from  bulbs  or 
sets,  and  require  much  forcing  for  the  early  market.  If  hog  manure 
or  night  soil  is  used,  a  less  quantity  may  be  applied  in  proportion-to 
its  value  as  compared  with  cow  manure,  which  is  taken  a»s  the 
standard. 

APPLICATION  OF  MANURES. 

Stable  manures  should  be  applied  in  the  fall  by  spreading  evenly  upon 
the  surface,  and  be  plowed  in  to  the  depth  of  seven  or  eight  inches,  the 
soil  at  the  same  time  being  loosened  three  or  four  inches  deeper  by  sub- 
soiling,  if  it  can  be  conveniently  done.  Many  advantages  are  gained  by 
fall  plowing.  The  soil  is  pulverized  by  the  frosts  of  winter,  and  dries 
sooner  in  spring,  and  can,  therefore,  bo  worked  much  earlier  in  the 
season,  which  is  a  very  important  consideration,  especially  when  culti- 
vating the  onion  from  the  seed.  The  larvae  of  insects  which  have 
concealed  themselves  in  the  ground,  and,  if  undisturbed,  would  come 
forth  in  a  perfect  state  at  the  approach  of  spring  and  injure  the  young 
crop,  will  be  destroyed.  The  manure  is  also  more  thoroughly  incorpo- 
rated with  the  soil ;  and  the  liquid  portions,  which  are  separated  by  the 
rains,  are  absorbed,  and  kept  in  store  for  the  nourishment  of  the  deli- 
cate roots  of  the  plants,  as  soon  as  they  strike  into  the  earth  in  early 
spring. 

The  ground  should  be  plowed  again  in  the  spring  about  live  inches 
deep,  as  early  as  it  can  bo  properly  worked,  and  the  fertilizers  for  top 
dressing,  as  ashes,  guano,  poudrette,  bone  dust,  phosphates,  &c,  after- 
ward applied  to  the  surface  and  carefully  harrowed  in.  Four  or  five 
inches  of  the  surface  should  always  be  made  much  richer  than  that 
below.  Nothing  more  is  necessary  in  preparing  the  ground  for  sow- 
ing the  seeds,  except  to  remove  all  stones  aud  clods,  and  to  rake 
smooth. 

ANNUAL  CULTIVATION  FROM  THE  SEEDS. 

The  time  of  sowing  the  seeds  of  the  onion  is  of  the  first  importance, 
and  a  neglect  to  sow  them  early  may  be  regarded  as  another  cause  of 
failure  in  its  cultivation.  The  onion  requires  a  long  season  forits  growth, 
and  the  cool  and  moist  weather  of  spring  is  the  most  favorable  time  for 
it  to  take  firm  root,  and  get  a  good  start  before  the  approach  of  the  hot 
and  dry  weather  of  summer.  If  this  opportunity  is  neglected,  no  sub- 
sequent culture,  however  careful,  will  make  up  for  it,  and  perfect  bulbs 
will  not  be  formed.  Whether  at  the  north  or  the  south,  the  rule  is  to 
sow  as  early  in  the  spring  as  the  ground  is  dry  enough  to  be  worked. . 
[When  once  the  seeds  have  sprouted,  they  will  not  afterward  be  injured 
by  the  cold  or  frost. 

The  seeds,  if  good,  should  be  sown  about  one-third  of  an  inch  apart, 
in  drills  fourteen  inches  asunder,  and  covered  half  an  inch  deep.  Four 
pounds  of  seeds  are  required  for  an  acre.  When  the  onions  are  five  or 
six  inches  high,  they  need  to  bo  thinned  out  to  an  inch  and  a  half  or  two 
inches  apart.  If  they  are  crowded  no  injury  will  be  done,  as  they  will 
readily  turn  upon  their  sides  and  grow  abundantly  large.  If,  however, 
it  is  desired  to  raise  very  largo  onions,  without  regard  to  c\uaK\\V3  n  *&arc^ 
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space  should  be  given  them.    An  experienced  onion-grower  gives  the  fol- 
lowing direction  for  thinning  : 

Thin  to  one  inch,  if  tho  ground  is  very  rich ;  if  medium,  to  two  inches;  if  poor,  to 
three  inches.  One  inch  may  seem  to  make  near  neighbors,  but  tho  writer  has  practiced 
this  plan  on  first-class  soil,  and  found  that  tho  onions  grow  quite  large  enough.  I  have 
had  them  yield  five  bushels  to  a  square  rod  for  several  rods  together. 

The  sowing  can  bo  done  better  and  much  more  expeditiously  with  a 
machine  than  by  hand.  Some  of  these  seed-sowers  will  make  two  drills 
at  once,  sow  the  seeds  very  evenly,  and  cover  them  at  the  same  time.  If 
the  machine  is  not  constructed  to  perform  the  covering,  it  may  be  done 
by  running  a  small  roller,  or  shoving  a  hoe  lengthwise  along  the  drills. 
A  trial  of  the  seed-sower  may  be  made  before  sowing  by  adjusting  the 
slides  and  running  it  over  a  clean  floor,  where  the  seeds  may  be  seen 
and  their  proper  distance  ascertained.  After  sowing  the  seeds  the  ground 
should  be  rolled  lightly  to  prevent  the  surface  from  drying,  thus  hasten- 
ing the  germination  of  the  seeds. 

HOEING. 

Hoeing  must  commence  as  soon  as  the  rows  of  onions  can  be  seen, 
and  before  the  weeds  get  any  start.    This  early  hoeing  is  indispensable 
to  success.    It  should  be  continued  through  the  season  at  intervals  of 
about  two  weeks,  or  often  enough  to  keep  the  ground  so  clean  that  no 
weed  can  ever  be  seen  upon  it.    And  after  the  onions  have  been  gath- 
ered, no  weeds  should  be  allowed  to  grow,  since  they  will  exhaust  the 
soil,  and  deposit  their  seeds  to  the  injury  of  next  year's  crop.    This 
work  is  now  generally  performed  with  a  machine.    Some  machines  are 
constructed  with  a  hoe  and  rakes,  adjusted  in  such  a  way  that  they  will 
cut  up  all  the  weeds  between  the  rows,  and  loosen  the  ground  sufficiently 
on  the  surface.    The  weeds  between  the  onions  in  the  drills  may  be  re 
moved  by  hand ;  or  a  common  wooden  rake  run  lightly  and  obliquely 
across  the  rows,  when  the  onions  are  out  of  the  double,  will  generally 
remove  the  weeds,  and  break  up  the  thin  crust  of  the  surface  sufficiently 
One  man,  with  a  good  machine,  can  keep  two  acres  free  from  weeds  with 
out  extra  exertion. 

When  a  machine  cannot  be  had,  a  hand-hoe,  if  properly  constructed, 
may  be  used  with  considerable  success.  The  best  form  of  a  hoe  of  this 
kind,  for  perfect  and  expeditious  hoeing,  may  be  made  by  taking  a  piece 
of  steel  plate  ten  inches  long  and  two  wide,  making  both  edges  sharp  by 
grinding  upon  the  upper  surface,  that  the  lower  may  be  perfectly  flat, 
and  then  riveting  it  to  the  ends  of  the  two  prongs  of  an  iron  shank,  the 
prongs  having  been  bent  in  such  a  way  that  when  the  shank  is  put  into 
the  handle,  and  the  handle  held  in  the  position  most  convenient  for  hoe- 
ing, the  hoe  will  be  perfectly  flat  on  the  surface  of  the  ground.  It  should 
be  kept  sharp,  and  run  along  flat,  backward  and  forward,  between  the 
rows,  just  below  the  surface  of  the  ground.  With  such  an  instrument, 
a  man  will  hoe  half  an  acre  to  an  acre  a  day. 

HARVESTING  AND  STORING. 

The  proper  time  to  harvest  onions  is  when  the  tops  have  turned  to  a 
brown  or  yellow  color,  and  fallen  down.  In  the  middle  and  the  north- 
ern States,  this  usually  takes  place  in  the  latter  part  of  August,  or  in 
September.  They  should  be  pulled  by  hand  or  with  a  wooden  rake, 
and  then  allowed  to  remain  on  the  ground  three  or  four  days  to  dryr. 
After  they  are  dried,  if  large  quantities  are  to  be  stored,  they  may  be 
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thrown  into  piles  containing  two  or  three  bushels,  and  left  in  this  con- 
dition two  or  three  weeks,  covering  them  with  caps  in  case  of  rain.  They 
should  then  be  opened  and  allowed  to  dry  two  or  three  days  before  stor- 
ing. 

After  cutting  off  the  tops  about  an  inch  from  the  bulb  the  latter  may  be 
taken  to  bins  in  the  store-house  or  cellar,  and  kept  for  market  or  for 
winter  use.  In  latitudes  south  of  New  York,  they  may  be  kept  in  bins, 
in  chambers,  or  on  lofts,  piled  a  foot  deep,  and  covered  a  foot  and  a  half 
deep  with  straw  or  hay,  aud  filled  in  about  the  sides  of  the  bins,  where 
spaces  should  be  left,  to  the  same  thickness.  They  should  not  bo  dis- 
turbed till  wanted  to  market  in  the  spring.  Any  freezing  is  an  iujury, 
but  a  little  freezing  will  not  injure  them  materially,  if  they  are  not  per- 
mitted to  thaw  till  the  freezing  season  is  past.  In  latitudes  north  of  this 
line  they  must,  as  a  general  rule,  be  kept  in  bins  in  the  cellar.  The  cel- 
lar should  be  dry,  airy,  and  cool,  but  not  cold  enough  to  freeze. 

Bins  may  be  made  in  the  form  of  shoal  boxes,  raised  about  a  foot 
above  the  bottom  of  the  cellar,  and  placed,  if  desired,  one  above  an- 
other at  the  same  distance  apart.  The  size  may  vary  according  to  the 
quantity  to  be  stored.  Four  feet  wide  and  ten  inches  deep,  the  length 
varying  a<jcording  to  circumstances,  will  make  a  ver$  convenient  bin. 
The  bottom  and  sides  may  be  made  of  strips  of  board  four  inches  wide, 
nailed  so  as  to  leave  a  space  of  an  inch  between  them.  This  will  allow 
a  free  circulation  of  air,  which  will  remove  all  moisture  and  prevent 
rotting.  When  the  cellar  is  not  perfectly  dry  or  not  well  ventilated, 
the  windows  should  be  opened  for  a  short  time,  during  warm  days  in 
winter.  If  only  a  small  quantity  is  to  be  stored,  and  there  is  not  time 
to  prepare  a  bin  as  directed,  they  may  be  put  in  barrels,  with  inch  holes 
bored  in  the  sides  from  the  bottom  to  the  top,  so  that  air  may  circulate 
through  them.  Onions  preserved  by  these  methods  may  be  kept  in  the 
northern  States  till  May. 

GROWING  THE  SMALL  BULBS. 

The  bulbs  or  sets  for  biennial  culture  are  grown  by  sowing  the  seeds 
thickly  in  drills  in  the  spring,  as  in  the  annual  mode,  on  very  poor  soil, 
and  sometimes  in  a  shady  place,  in  order  that  they  may  not  attain  a 
size  larger  than  peas  before  the  end  of  the  season.  The  seeds  are  also 
sown  in  some  places,  as  at  the  North,  in  the  middle  of  August,  on  soil 
as  commonly  prepared  for  onions,  and  by  the  close  of  the  season  they 
will  be  about  the  proper  size  for  re-setting  the  next  spring.  The  bulb 
must  be  pulled  and  dried ;  and  after  cutting  off  the  tops  at  an  inch  or 
more  from  the  bulb,  depending  upon  their  dryness,  stored  in  a  barn  or  loft 
in  layers  of  three  or  five  inches  and  covered  with,  hay  a  foot  or  more 
thick.  If  the  climate  is  cold  enough  to  freeze  them,  they  may  be  put  in 
the  cellar  in  bins,  as  directed  for  mature  onions,  only  with  the  space  be- 
tween the  boards  narrower.  They  should  be  examined  occasionally ; 
and,  if  found  damp  or  wet,  should  be  stirred  up  carefully,  that  the  air 
may  have  access  and  dry  up  the  moisture. 

BESETTING  AND  MATUEING  THE  BULBS. 

In  the  spring,  as  soon  as  the  ground  can  be  properly  worked,  the 
bulbs  should  be  reset  in  drills  fourteen  inches  apart,  and  about  three 
inches  between  the  bulbs.  The  soil  is  prepared  in  the  same  manner  as 
in  the  annual  cultivation,  unless  the  onions  are  to  be  forced  in  their 
growth  for  the  market,  when  it  must  be  made  extaemfcYy  rata.   TSass 
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should  be  set  deep  enough  to  enable  them  to  retain  their  position  in  the 
ground,  the  bulb  being  covered  about  half  an  inch  above  the  upper  sur- 
face, and  the  soil  lightly  rolled.  The  subsequent  culture  of  hoeing, 
top-dressing,  &c,  is  the  same  as  employed  in  the  annual  cultivation.  If 
any  of  the  bulbs  throw  up  seed-stalks,  the  stalks  should  be  cut  off  close  to 
the  bulb  as  soon  as  they  begin  to  bulge :  if  cut  off  before  this,  they  are 
liable  to  grow  again  and  destroy  the  bulb.  Onions  raised  in  this  way 
are  as  good  as  when  matured  the  first  year  from  the  seeds ;  and  when 
grown  for  the  winter  or  spring  market  are  pulled,  dried,  and  stored  in 
the  maimer  described  for  the  annual  cultivation. 

THE  POTATO  ONTON. 

This  singular  plant  is  a  variety  of  the  common  onion,  and  produces 
neither  flower-stalks  nor  seeds.  Its  bulbs  grow  just  below  the  surface 
of  the  ground,  somewhat  after  the  manner  of  the  potato,  and  from  this 
peculiarity  it  derives  its  name  Allium  cepa,  var.  tuberosum,  or  potato 
onion.  The  place  of  its  origin  is  not  known.  It  is  said,  by  some  au- 
thors, to  have  originated  in  Egypt,  but  it  is  first  known  to  have  been 
cultivated  in  the  south  of  Scotland.  The  manner  in  which  ^originated 
may  be  explained  on  the  principle  of  variation  of  species.  Some  species 
are  so  much  changed  by  cultivation  and  climate  as  to  render  them  inca- 
pable of  producing  seeds,  as  in  this  variety. 

The  preparation  of  the  soil,  mode  of  culture,  and  storing  both  the 
small  and  the  mature  bulbs  are  the  same  as  has  been  described  for  other 
onions.  When  a  ftdl-grown  or  mature  bulb  is  set  in  the  ground  in  the 
spring,  it  grows  and  divides  usually  into  five  or  six,  sometimes  even 
twelve,  small  bulbs,  which  at  the  close  of  the  season  commonly  attain 
the  size  of  hazel  nuts,  or  one-half  or  three-fourths  of  an  inch  in  diame- 
ter. In  very  rich  alluvial  soils  some  frequently  grow  quite  large,  and 
may  be  sold  in  the  market,  or  used  for  the  table.  The  small  tubers  are 
preserved  through  the  winter  and  reset  the  next  spring.  In  southern 
latitudes,  where  they  are  not  injured  by  the  frost,  they  are  sometimes 
reset  in  October.  At  the  end  of  the  season  they  arrive  at  their  full  size, 
which  is  about  the  same  as  the  common  varieties,  from  two  and  a  hall 
to  three  inches  in  diameter. 

The  large  or  mature  onions,  from  which  it  is  desired  to  raise  the  small 
bulbs  for  cultivation  the  next  year,  should  be  set  out  yearly  in  early 
spring  by  themselves  in  sufficient  quantity  to  afford  an  ample  supply 
for  planting  the  next  season.  They  may  be  set  six  to  eight  inches  apart, 
in  drills  fifteen  inches  from  one  another,  and  covered  as  directed  for 
onions  for  raising  seed.  The  small  bulbs  which  are  produced  from  these 
large  ones  must  be  removed  from  the  ground  at  the  close  of  the  season, 
and  reset  the  next  spring  about  three  inches  apart,  in  drills  fourteen 
inches  asunder,  and  cultivated  as  previously  directed  for  other  kinds, 
except  that  the  earth  should  not  be  so  much  removed  from  the  bulbs. 
Care  should  be  taken  to  divide  the  small  bulbs  before  setting,  so  that 
none  may  be  double. 

These  onions  are  more  hardy  than  those  raised  from  the  seeds,  and 
are  rarely  attacked  by  the  onion  fly.  They  arc,  therefore,  well  adapted 
to  cold  climates  with  short  seasons,  and  to  places  infested  with  the  onion 
fly.  They  are  easily  raised,  a  very  sure  crop,  and  well  fitted  for  garden 
culture  and  family  use.    Peter  Henderson  says : 

They  are  the  mildest  of  all  onion**,  and,  though  not,  generally  grown  for  market, 
are  perhaps  the  beat  o£  all  for  family  use. 
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Mr.  Hayward,  of.  Bochester,  New  York,  who  has  cultivated  thein  ex- 
tensively, says : 

They  are  an  excellent  variety  for  table  use,  good  keepers,  and,  what  is  still  better, 
a  very  profitable  crop. 

In  some  parts  of  the  country  they  are  cultivate^,  largely  as  the  best 
onion  for  the  early  market.  In  Bristol,  Ehode  Island,  20,000  bushels 
were  raised  this  year  for  that  purpose,  400  bushels  being  sometimes  grown 
upon  an  acre.  The  small  bulbs  for  resetting  are  frequently  sold  in  the 
market,  and  are  worth  $5  to  $10  per  bushel. 

THE  TOP  ONION. 

The  top  onion  is  another  variety  of  the  common  onion,  and  is  called 
the  Allium  cepa,  x&v.proliferum,  from  the  fact  that  it  produces  perfect  off- 
spring, or  bulbs,  on  the  flower  stalks.  The  stalks  bear  flowers,  but,  in- 
stead of  developing  seeds  in  them  like  most  other  plants,  a  cluster  of 
small  onions  is  produced,  varying  in  number  from  Ave  or  six  to  thirty, 
and  in  size  from  half  an  inch  to  an  inch  diameter. 

This  variety  is  propagated  entirely  from  top  bulbs,  and,  like  the  po- 
tato onion,  requires  two  years  to  mature  the  crop.  To  raise  the  small 
top  tubers  for  the  cultivation  of  the  main  crop  the  next  year,  large  onions 
which  have  matured  in  the  ground  by  the  growth  of  one  year  are  planted 
in  April  in  northern  climates,  and  in  October  in  the  southern,  being  set 
six  or  eight  inches  apart,  in  drills  fifteen  inches  asunder,  and  covered 
and  cultivated  in  the  same  manner  as  directed  for  seed  onions.  At  the 
end  of  the  season  the  tops  of  the  flower  stalks  will  bo  covered  with  an 
abundance  of  small  bulbs  fit  to  be  reset  the  next  spring.  In  southern 
climates,  if  the  large  bulbs  from  which  a  crop  of  top  onions  has  been 
raised  are  allowed  to  remain  in  the  ground  through  the  winter,  they  will 
yield  a  new  supply  of  small  bulbs  the  next  season,  and  continue  to  do 
so  for  a  succession  of  years  if  manured  and  properly  cultivated,  the  old 
bulbs  renewing  themselves  by  offsets  yearly.  In  northern  climates  they 
must  be  removed  from  the  ground  at  the  end  of  the  season,  and,  being 
kept  dry  and  from  freezing  through  the  winter,  be  reset  in  the  spring. 
The  old  bulbs  can  be  used  with  advantage  only  for  a  few  years,  when 
new  ones  should  be  selected  from  the  main  crop. 

When  the  stalks  of  onions  begin  to  turn  brown,  the  top  bulbs  arc 
sufficiently  ripe  for  harvesting.  They  are  then  cut  from  the  stalks,  and 
set  the  next  spring  about  three  inches  apart,  in  drills  fourteen  inches 
asunder,  being  covered  just  below  the  surface,  with  the  earth  pressed 
gently  around  them,  or  rolled  with  a  light  roller.  By  the  end  of  the 
season  they  attain  their  full  size,  and  are  of  good  quality. 

From  the  general  testimony  of  cultivators  it  is  not  probablo  that 
either  this  variety  or  the  potato  onion  will  keep  quite  so  well  as  the  com- 
mon onions ;  they  appear  to  be  a  little  softer,  and  more  spongy  in  texture ; 
hence  particular  care  should  be  taken  to  store  them  in  a  cool,  dry,  and 
well-ventilated  place. 

S.  Morgan,  of  Vermont,  who  has  grown  this  variety  for  many  years, 
says: 

Some  tell  us  this  kind  of  onion  is  tough  and  strong,  but  the  reason  of  this  is  they 
are  left  in  the  ground  after  they  are  ripe.  Gardeners  who  have  grown  them  for  twenty 
years  write  for  tubers,  and  teil  me  they  prefer  these  onions  because  they  are  sweet, 
tender,  and  juicy. 

He  also  says  that  they  are  never  injured  by  the  maggot ;  that  they 
are  very  hardy,  and,  if  snow  falls  on  them,  it  seems  only  to  hasten  their 
growth;  that  they  gTow  to  a  large  size,  some  of  his  own  production  hav- 
ing been  four  inches  in  diameter;  that  they  are  prolific,  «\u\.  \Xtf\X>  ^vs. 
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hundred  to  a  thousand  bushels  can  be  raised  from  one  acre  by  an  ex- 
perienced cultivator. 

They  are  very  extensively  cultivated  about  Vevay,  in  Indiana,  for  the 
southern  market,  and  thousands  of  bushels  are  shipped  from  that  place 
annually.  They  have  also  more  recently  been  cultivated  in  the  Ber- 
muda Islands  and  Florida,  and  shipped  north  for  the  first  supply  of  the 
spring  market.  The  small  top  bulbs  for  cultivation  are  usually  sold  in 
our  market  by  seedsmen,  and  are  worth  about  the  same  as  the  potato 
onion,  $5  to  $10  per  bushel. 

DISEASES  OF  THE  ONION. 

The  onion  is  subject  to  few  diseases,  the  fungus  or  smut  being  the 
only  one  which  has  caused  any  serious  difficulty  in  its  cultivation  in 
this  country.  The  disease  manifests  itself  in  different  forms,  sometimes 
appearing  in  small  patches  in  the  axils  or  on  other  parts  of  the  leaves, 
and  finally  extending  and  covering  considerable  portions  of  the  surface 
with  a  black  smut,  similar  to  that  frequently  seen  on  the  ears  of  Indian 
corn.  It  is  also  found  on  the  inside  of  the  hollow  leaves,  turning 
the  outside  to  a  brown  or  straw  color  j  and  when  they  are  opened  they 
are  found  often  to  be  filled  with  a  black  smut  like  that  just  described. 
It  attacks  the  onions  when  they  are  quite  small,  and  by  its  gradual 
extension  rarely  fails  to  destroy  them  in  a  few  weeks. 

The  disease  doubtless  originates  from  a  debility  of  the  plant,  and  the 
fungus,  which  generally  feeds  upon  decayed  matter,  being  a  sequence 
of  debility,  only  hastens  the  destruction  of  the  plant,  by  drinking  up 
and  poisoning  the  nutritious  elements  of  the  more  healthy  adjacent 
parts.  This  appears  evident  from  the  fact  that  it  occurs  most  frequently 
on  ground  which  has  been  cultivated  for  a  long  time  with  this  crop,  or 
where  Peruvian  guano  has  been  largely  used  as  a  manure.  John  W. 
Proctor,  of  Massachusetts,  an  extensive  and  successful  cultivator  of  the 
onion,  says: 

I  learn  from  experienced  cultivators  that  the  smut  is  found  more  extensively  on 
grounds  where  onions  have  been  grown  several  years.  I  have  seen  half  acres  together 
where  the  proprietor  thought  it  necessary  to  plant  the  ground  anew  with  some  other 
crop.    This  was  where  guano  had  been  used  as  the  principal  fertilizer. 

REMEDIES. 

A  remedy  for  this  disease  must  be  sought  by  using  less  manure,  or  ma- 
nures which  are  less  stimulating  and  afford  less  nitrogen  for  the  fungus 
to  feed  upon.  Alkaline  manures  are  very  destructive  to  the  fungus, 
and  may  be  resorted  to  with  excellent  effect  to  prevent  its  ravages. 
Wood  ashes,  lime,  gypsum,  and  sea- weed  are  very  efficacious.  A  mod- 
erate quantity  of  cow  manure  and  a  liberal  use  of  alkaline  substances 
have  been  found  to  be  very  good  remedies  for  this  disease.  The  external 
application  of  weak  solutions,  as  of  lime,  or  salt,  or  dusting  with  sul- 
phur, may  have  some  beneficial  effect  in  destroying  the  fungus  and  in- 
vigorating the  plant;  but  the  true  remedy  must  be  sought  in  preparing 
the  ground  with  a  proper  quantity  of  health-giving  manures.  Old  lands 
may,  in  some  iustances,  have  to  be  abandoned  for  a  few  years,  till  the 
deleterious  matter  is  extracted  by  other  crops,  and  new  ones  prepared 
with  manures  which  will  be  unfavorable  to  the  fungus  and  give  healthy 
growth  to  the  onion,  even  at  the  sacrifice  of  enormous  and  over  stimu- 
lated crops. 

THE  ONION  FLY. 

Another  cause  of  failure  in  the  culture'  of  the  onion  is  the  onion  fly, 
(Antlwmyia  ceparum.)     It  is  not  indigenous  to  this  country,  but  haa 
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been  introduced  from  Europe.  In  that  country  it  has  been  a  great 
obstacle  to  the  culture  of  the  onion  from  time  immemorial,  but  its  rav- 
ages with  us  are  comparatively  recent.  It  bears  some  resemblance  to 
the  common  horse-fly,  but  is  rather  smaller,  more  slender  in  form,  more 
agile  in  its  movements,  and  the  wings  are  more  iridescent  "  It  is  of  an 
ash-grey  color,  with  head  silvery,  and  a  rusty  black  stripe  between  the 
eyes,  forked  at  its  hind  end.  The  species  is  particularly  distinguished 
by  having  a  row  of  black  spots  along  the  middle  of  the  abdomen  or 
hind  body,  which  sometimes,  run  into  each  other,  and  tben  form  a  con- 
tinuous black  stripe.  This  row  of  spots  is  quite  distinct  in  the  male, 
but  in  the  female  it  i&  very  faint,  or  is  often  wholly  imperceptible. 
This  fly  measures  ^2A  to  ^f5  of  an  inch  in  length,  the  females  being 
usually  rather  larger  than  the  males.  The  sexes  are  readily  distinguished 
from  each  other  by  the  eyes,  which  in  the  male  are  close  together,  and 
so  large  as  to  occupy  almost  the  whole  surface  of  the  bead,  while  in  the 
female  they  are  widely  separated  from  each  other."    (Fitch.) 

The  ovum,  or  egg,  is  white  and  smooth,  and  may  be  seen  by  the  naked 
eye.  It  resembles  the  common  fly-blow,  being  of  an  oval  form,  ^fa  ot 
an  inch  long,  and  one-fourth  as  thick. 

The  fly  begins  to  lay  its  eggs  when  the  onions  are  an  inch  or  two  high, 
the  time  varying  with  the  latitude  of  the  place.  In  the  northern  States 
it  begins  to  lay  them  in  the  latter  part  of  May  or  the  first  of  June,  and 
continues  through  the  season,  though  principally  during  June  and  July. 
"The  eggs  are  placed  upon  the  onion  slightly  above  the  surface  of  the 
ground,  along  the  thin  edge  of  the  sheath,  or  white  membranous  collar, 
wMch  is  formed  by  the  base  of  the  lower  leaf  clasping  around  the 
stalk;  and  others  are  crowded  into  the  crevices  between  the  bases  of 
the  leaves,  slightly  above  where  they  issue  from  their  sheath.  From 
two  to  six  or  more  eggs  are  usually  placed  on  particular  plants  here  and 
there  through  the  bed."  (Fitch.)  Although  the  fly  has  an  ovipositer,  the 
onion  is  not  punctured,  nor  are  the  eggs  deposited  high  up  on  the  green 
leaves,  but  at  the  junction  of  the  sheaths,  close  to  the  ground;  other- 
wise the  larva  or  maggot  which  is  hatched  from  the  eggs  would  not 
be  able  to  enter  the  onion,  nor  fin  1  the  food  best  adapted  to  its  nature 
and  growth,  as  it  does  not  feed  on  the  green  leaves,  but  upon  the  soft 
and  juicy  bulb. 

"The  larva  is  shining,  dull  white,  cylindrical,  tapering  to  a  point  at 
Its  forward  end,  (head ;)  and,  when  crawling  and  elongated,  nearly  the 
full  length  of  the  body  becomes  tapering.  At  the  forward  end  the  jaws 
appear  under  the  skin  as  a  short  black  stripe.  Frequently  a  pale  brown 
stripe  or  cloud  is  perceptible  behind  the  middle  of  the  body,  caused  by 
internal  alimentary  substances.  The  hind  end  is  cut  off  abruptly  in  an 
oblique  direction,  forming  a  flattened  surface,  on  which,  slightly  above  the 
center,  are  two  elevated  dots  of  a  cinnamon-brown  color,  and  around  the 
margin  are  eight  small  projecting  points,  of  which  the  two  lowest  ones 
are  largest ;  and  a  little  forward  of  these,  on  the  under  side  of  the  body, 
are  two  additional  points,  like  minute  feet,  by  the  aid  of  which  the  mag- 
got shoves  itself  forward  when  crawling."  (Fitch.)  When  mature  or  of 
full  size  it  is  about  five-sixteenths  of  an  inch  in  length. 

The  larvaB  emerge  from  the  eggs  very  soon  after  they  are  laid ;  some- 
times, or  even  generally,  in  twenty-four  hours.  The  time  varies,  how- 
ever, with  the  temperature,  being  shorter  when  it  is  very  warm,  and 
larger  when  it  is  cooler.  When  hatched  they  are  very  small  and  tender, 
scarcely  longer  than  the  egg  from  which  they  issued.  They  begin  im- 
mediately to  eat  their  way  down  inside  of  the  sheath  between  the  layers 
of  the  onion,  till  they  reach  the  more  solid  part  of  the  buJUb^tiv&XX&i 
15 
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soon  consume,  or  leave  only  a  thin  shell  on  one  side,  especially  if  the 
onion  is  small.  One  small  onion  is  not  sufficient  food  for  even  a  single 
maggot;  and,  as  there  are  usually  several  in  the  same  plant,  the  onion 
is  quickly  devoured,  and  then  an  attack  is  made  on  the  one  next  to  it, 
if  in  contact,  and  if  not  they  separate  and  work  their  way  through  the 
ground  in  different  directions  beneath  the  surface  till  they  find  one,  or 
some  of  its  rootlets,  which  will  guide  them  to  the  bulb.  If  not  checked 
in  their  progress  they  will  sometimes  continue  to  feed  upon  the  bulbs  in 
this  way  till  a  whole  row  is  cut  down  for  several  yards. 

When  the  larva  has  attained  its  full  size,  which  is  accomplished  in 
about  ,two  weeks,  it  ceases  to  move.  The  bodj  contracts,  becomes  a 
little  shortened,  and  assumes  more  of  an  oval  form.  The  outside  skin 
hardens  and  changes  to  a  dull  yellow,  and  then  to  a  chestnut  color,  each 
end  being  stained  with  black.  It  has  then  completed  the  first  transfor- 
mation, and  is  in  the  pupa  state,  in  which  the  imperfect  fly  is  inclosed 
in  a  kind  of  brown  leathery  shell  or  sack,  somewhat  similar  in  appear- 
ance to  those  bodies  seen  suspended  from  the  eaves  of  houses,  or  the 
roofo  of  old  buildings. 

The  larvae  hatched  in  the  warm  weather  assume  the  pupa  state  in  the 
onion  on  which  they  have  fed,  or  in  the  slimy  earth  near  it;  and,  after 
remaining  in  this  state  about  two  weeks,  are  transformed  into  onion  flies; 
and  coming  forth  from  the  shell  in  which  they  have  been  inclosed  begin 
immediately  to  deposit  their  eggs  upon  the  growing  crop. 

Thus  it  will  be  seen  that  about  four  weeks  are  required  from  the  lay- 
ing of  the  eggs  to  the  completion  of  the  imago,  or  perfect  insect,  two 
weeks  of  this  time  being  occupied  by  the  young  larvae  in  feeding  upon 
the  onions,  and  the  remainder  in  hatching  the  egg  and  in  the  pupa  state. 
A.s  the  eggs  are  laid  in  succession  during  the  whole  season,  new  larvae  of 
all  sizes,  and  new  broods  of  flies  are  constantly  appearing. 

All  the  flies  hatched  during  the  summer  and  autumn  die  at  the  ap- 
proach of  winter;  but  the  larvae  which  are  hatched  too  late  in  the  season 
to  be  transformed  into  flies  before  cold  weather,  burrow  into  the  ground, 
and  remain  there  through  the  winter  in  the  pupa  state.  As  soon  as  the 
weather  is  warm  enough  in  the  following  spring  the  second  transforma- 
tion takes  place,  and  an  army  of  young  flies  comes  fbrth  just  in  time  to 
commence  their  depredations  on  the  young  onions.  In  this  manner  a 
succession  of  transformations  and  depredations  is  continued  from  year 
•  to  year,  and  the  insects  go  on  increasing  in  number  unless  some  calamity 
of  nature  overtakes  them,  or  the  skillful  hand  of  the  agriculturist  employs 
some  means  for  their  destruction. 


REMEDIES  FOR  THE  ONION  FLY. 

Many  remedies  for  preventing  the  ravages  of  the  onion  fly  have  been 
recommended,  and  some  have  proved  beneficial.  Several  of  the  most 
popular  are  here  presented,  without  indorsement  of  any  as  absolute 
specifics : 

1.  Put  two  quarts  of  tar  into  a  kettle,  and  pour  in  six  or  eight  quarts 
of  boiling  water,  allowing  the  solution  to  stand  till  cool.  With  this  fill 
a  common  watering  pot,  having  previously  removed  the  rose  and  closed 
the  spout  with  a  cork  in  which  a  goose  quill  has  been  inserted.  When 
the  onions  are  up  an  inch  or  two  run  a  stream  of  the  solution  along  each 
row  in  the  crevices  of  the  leaves  near  the  ground,  and  continue  the  ap- 
plication at  intervals  of  two  or  three  weeks  through  the  season,  espe- 
cially  daring  the  first  six  weeks,  since  at  this  time  the  insect  makes  its 
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»t  ravages.  As  the  onions  increase  in  size  a  larger  quantity  should 
plied. 

)issolve  one-half  pound  of  nitrate  of  soda  in  one  gallon  of  water, 
PPly  by  pouring  it  on  the  onions  along  the  rows  where  the  fly  de- 
its  eggs,  as  directed  in  No.  1,  using  the  solution  freely.    Eepeat 
ervals. 

Scatter  nitrate  of  soda,  reduced  to  an  impalpable  powder,  along  the- 
Df  the  onion  when  they  first  come  up>  being  careful  to  get  it  into 
evices  of  the  leaves  near  the  ground.  Eepeat  the  application  as 
<ed  in  other  remedies. 

To  one  gill  of  water  add  one-fourth  of  an  ounce  of  gum-arabic,  and 
ve  thoroughly.  Immerse  the  onion  seeds  in  this  solution  and  poor 
Then  strew  the  seeds  with  sulphur  and  stir  until  they  are  coated. 
1  the  sun  before  sowing.  When  the  onions  are  up  an  inch  or  two 
the  sulphur  again  by  sifting  from  a  tin  box,  perforated  like  a 
r-box.  Eepeat  the  application  occasionally. 
Ipply  Peruvian  guano  along  the  rows,  scattering  it  with  the  hand 
nearly  to  cover  the  small  onions.  It  is  not  only  a  good  remedy 
st  the  fly,  but  the  onions  grow  finely  under  the  treatment. 
U  soon  as  the  onions  are  up,  scatter  about  one-half  peck  of  charcoal 
>r  soot  on  each  square  rod  of  ground,  and  especially  on  the  rows  ot 
s,  in  the  morning  when  the  dew  is  on,  or  after  a  rain,  that  it  may 
5  blown  away. 

immediately  "after  harvesting  the  onions,  burn  a  heavy  coating  of 
or  straw  on  the  ground,  that  the  surface  may  be  as  deeply  heated  as 
)le.  The  heat  of  the  fire  destroys  any  larva)  remaining  on  the 
id,  or  which  have  passed  into  the  pupa  state  to  remain  through  the 
r.  The  ashes  are  also  beneficial  in  enriching  the  land. 
Pour  a  small  stream  of  boiling  water  along  the  rows  in  the  crevices 
>  leaves,  and  on  the  bulbs  near  the  ground.  The  heat  will  not  in- 
he  plants  if  the  water  is  not  poured  too  long  in  one  place.  It 
d  not  be  poured  on  the  upper  part  of  the  leaves.  The  heat  de- 
s  the  eggs  and  kills  the  maggots. 

is  soon  as  any  indications  of  the  ravages  of  the  fly  are  observed, 
i  may  be  known  by  the  softness  and  wilting  of  the  leaves,  pull  up 
ffected  onions,  being  careful  to  romove  all  the  bulbs,  and  a  portion 
3  earth  around  them,  and  burn  them  in  the  fire  to  kill  the  maggots. 
To  one  gallon  of  gas-water  add  one-half  pound  of  slacked  lime,  and 
?  with  two  gallons  of  water.  Apply  as  directed  for  re  nedy  No.  1, 
■epeat  the  application  as  often  as  necessary. 
For  the  top  and  the  potato  onion  :  Soak  the  bulbs  forty-eight 
i,  just  before  setting,  in  water  saturated  with  salt.  It  not 
prevents  injury  from  the  fly,  but  hastens  their  sprouting,  and  sub- 
snt  growth.  The  salt  crystallizes  on  the  onion  and  between  the 
5,  from  which  the  new  leaves  issue,  and  being  offensive  to  the  fly  or 
ousto  the  larvae,  prevents  it  from  laying  its  eggs  on  them. 
a  former  report  of  the  Department,  the  following  remedies  are 

>     • 

Bartlett  suggests  hot  water  poured  through  a  small  tube  along  the 
,  near  the  roots  of  the  plants :  it  seems  very  probable,  however, 
by  this  remedy,  the  onions  would  be  cooked  as  well  as  the  maggots, 
ad  water,  wood-ashes,  lime,  powdered  charcoal,  flour  of  sulphur, 
thefc  sustances  have  been  recommended.  The  charcoal  seems  to 
)  most  approved.  Mr.  Sanborn  advises  petroleum  sprinkled  along 
ws,  or  watering  with  soap-suds  and  soot  or  pyroligneous  acid.  For 
of  similar  habits,  destructive  to  the  carrot,  Curtis  recommends 
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suds  and  gas-water  or  gas-tar  to  prevent  the  fly  from  depositing  her 
eggs,  and  a  dressing  of  lime  ajnd  salt  to  kill  the  maggots.  All  infested 
onions  should  be  at  once  destroyed,  to  prevent  the  insect  from  escaping 
and  depositing  her  eggs  on  others. 

RECENT  FACTS. 

Yield. — Samuel  W.  Church,  of  Rhode  Island,  raised  from  four  acres 
1,475  bushels  of  Red  Globe  Wethersfield  onions,  and  1,300  bnshels  of 
carrots.  Average  per  acre  369  bushels  of  onions,  and  325  bushels  of 
carrots.  Manured  with  sea- weed  and  stable  manure,  twelve  cords  to  the 
acre.  The  onions  were  planted  about  the  first  of  April,  in  rows  twelve 
inches  apart  and  hills  six  inches  apart;  the  carrots  about  the  first  of 
June  in,  every  third  row,  and  every  other  space  between  the  hills  of  the 
onions. 

Edward  Anthony,  of  Rhode  Island,  raised  600  bushels  of  Red  Globe 
Wethersfield  onions,  and  400  bushels  of  carrots  on  one  acre.  Manured 
with  fifteen  hogsheads  of  scum  from  the  sugar  refinery,  at  two  dollars  per 
hogshead,  and  eight  cords  of  compost  of  sea- weed  and  stable  manure,  at 
eight  dollars  per  cord. 

Benjamin  Doty,  of  Rhode  Island,  raised  on  one  aere  610  bnshels  of 
Red  Globe  Wethersfield  onions,  and  400  bushels  of  carrots.  Manured 
with  fifteen  cords  of  sea- weed  and  stable  manure,  worth  ten  dollars  per 
cord. 

Allen  Mathewson,  of  Rhode  Island,  raised  on  four  acres  1,900  bushels 
of  Red  Globe  Wethersfield  onions,  and  1,300  bushels  of  carrots.  Average 
475  bushels  of  onions,  and  325  bushels  of  carrots.  Manured  with  a  com- 
post of  sea- weed  and  stable  manure,  mixed  in  equal  quantities,  fifteen 
cords  to  the  acre. 

Seth  Thayer,  of  Rhode  Island,  raised  on  four  acres.  2,610  bushels  of 
Red  Globe  Wethersfield  onions  and  1,200  bushels  of  carrots ;  average, 
652  bushels  of  onions  and  300  bushels  of  carrots  per  acre.  Manured  with 
eight  cords  of  sea- weed  and  four  cords  of  stable  manure  to  the  acre. 
The  land  had  been  under  good  cultivation  two  or  three  years.  This  is 
the  largest  crop  known  to  have  been  raised  in  Bristol,  taking  four  acres 
together. 

William  Fletcher,  of  Chelmsford,  Massachusetts,  raised  on  six  square 
rods  of  ground  50  bushels  of  Danvers  onions ;  yield  at  the  rate  of  1,333 
bushels  per  acre.  Land  manured  with  one-third  cord  of  horse  manure, 
and  had  been  cultivated  in  onions  for  eighteen  years. 

J.  A.  Birchard,  of  Iowa,  raised  from  thirteen  acres  8,658  bushels  of 
Largo  Red  Wethersfield  onions.  The  best  two  acres  yielded  807  bushels 
per  acre,  and  the  next  two  800  each.  The  whole  field  averaged  666 
bushels  to  the  aere.  Manured  with  hog  and  barn-yard  manure, 
plowed  under  in  the  fall,  and  top  dressed  with  ashes,  after  the  onions 
were  sown ;  the  ground  was  made  rich  enough  to  produce  100  bushels 
of  corn  to  the  acre. 

Henry  Percy,  of  New  York,  raised  360  bushels  of  the  large  Wethers- 
field onions  on  half  an  acre.  Manured  with  ten  cords  of  the  best  horse 
manure,  plowed  under  in  November,  and  100  bushels  of  ashes  as  a  top 
dressing.  He  also  raised  on  another  piece  five  bushels  to  the  square 
rod.  Manured  with  ten  cords  of  barn-yard  manure,  and  a  mixture  of 
equal  parts  of  charcoal  dust  and  ashes,  using  one  bushel  to  a  square  rod. 
He  considers  409  to  480  bushels  as  a  fair  average  per  aere. 

J.  W.  Proctor,  of  Massachusetts,  says  that  he  can  raise  400  to  500 
bnshels  of  onions  from  an  acre  by  manuring  with  seven  cords  of  compost 
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made  of  leached  ashes,  cattle  manure,  muck,  and  twenty  bushels  of  bone 
dust,  plowed  under  in  the  spring* 

Bennett  J.  Munro,  of  Bristol,  Rhode  Island,  says  that  the  number  of 
bushels  raised  in  that  town  in  1849  was  69,892 ;  in  1859, 84,064 ;  in  1864, 
71^734 ;  and  in  1S63,  100,500,  which  is  probably  the  largest  crop  ever 
raised  in  the  State  in  one  year.  There  were  raised  this  year  (1869) 
80,000  bushels.  The  usual  yearly  average  is  somewhat  less  than  400 
bushels  per  acre. 

In  Monterey,  California,  the  average  of  the  best  crops  of  the  large  red 
onion,  as  given  by  C.  A.  Canfield,  is  about  300  bushels  per  acre.  As  a 
general  rule  no  manures  are  employed  in  that  part  of  the  country. 

Value  of  crops. — Seth  Thayer,  of  Bristol,  Bhode  Island,  reports  the 
cost  and  value  of  his  crop  of  four  acres  as  follows : 

2,610  bushels  onions,  at$l  50  per  bushel $3,015  00 

1,200  bushels  carrots,  at  30  cents  per  bushel 360  00 

$4,275  00 

Manure 320  00 

Plowing 20  00 

Fittingland 20  00 

Onion  seed,  28  pounds,  at  $5  per  pound 140  00 

Planting 6  00 

Carrot  seed,  8  pounds,  at$l  per  pound 8  00 

Planting » 8  00 

Hoeing  five  times 200  00 

Harvesting 144  00 

Interest  on  value  of  land,  ($200  per  aero) 48  00 

914  00 

Profit  on  four  acres 3,361  00 

Edward  Atherton.  of  Ehode  Island,  sold  in  the  field  from  one  acre 
•000  bushels  of  Red  Globe  Wethersfield  onions,  at  $1  per  bushel,  and  400 
bushels  of  carrots,  at  30  cents  per  bushel.    Total,  $720. 

Manures. — Bennett  J.  Munro,  of  Rhode  Island,  after  an  experience  of 
forty-five  years  in  cultivating  the  onion,  regards  night  soil  as  the  best 
manure  in  use,  and  a  compost  of  sea- weed,  cow  and  hog  manure  next. 
Sea- weed  alone  spread  on  the  land  and  plowed  in  makes  a  good  manure, 
Wood  ashes  are  an  excellent  and  very  durable  top-dressing.  He  says 
the  largest  crop  of  onions  he  ever  raised  was  grown  on  laud  manured 
with  a  compost  of  night  soil  and  coal  ashes,  spread  on  the  surface  in  the 
spring  and  plowed  in.  Composts  of  sea- weed  and  other  manures  should 
be  made  in  the  yard,  where  they  may  be  worked  over  and  trampled  upon 
by  the  animals. 

Samuel  W.  Church,  of  Rhode  Island,  considers  horse  manure  the 
first  in  value,  and  a  compost  of  sea- weed  and  hog  manure  formed  in  the 
pen  the  second.  He  applies  ten  or  twelve  cords  to  the  acre,  spreading 
it  on  the  land  in  the  spring  and  plowing  it  in.  He  sometimes  uses 
guano,  ashes,  phosphates,  or  ground  bone,  in  very  small  quantities, 
spreading  them  on  the  surface  after  the  land  is  plowed,  and  harrowing 
them  in. 

J.  A.  Birchard,  of  Iowa,  prefers  hog  or  sheep  manure  for  the  principal 
dressing,  spread  and  plowed  under  in  the  fall.  He  also  applies  ashes 
as  a  top-dressing  after  the  onions  are  sown. 

J.  W.  Proctor,  of  Massachusetts,  says  that  no  manure  is  better  than 
that  from  the  barn-yanl  where  cattle  are  generously  fed,  and  the  shovel 
is  faithfully  used  in  fining  it.  Six  to  ten  cords  to  the  acre  must  be 
applied  annually.  He  has  rarely  known  a  crop  of  onions  to  be  injured 
by  too  much  manure. 

The  fungus  or  smut. — Bennett  J.  Munro,  of  Rhode  Island,  says  that, 
before  the  introduction  of  coal  for  fuel,  wood  ashes  were  generally  used 
for  top-dressing,  and  that  the  smut  which  has  prevailed  there  to  soma 
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extent  for  some  years  was  then  unknown,  and  its  present  prevalence 
is  attributed  by  many  to  the  absence  of  wood  ashes  from  the  soil. 

Samuel  W.  Church,  of  Rhode  Island,  says  that  the  fungus  or  smut 
lias  prevailed  in  his  vicinity  for  thirty  years,  with  no  remedy  except 
taking  up  new  land. 


AMERICAN  SUMAC. 

The  sumac  is  a  small  tree  or  shrub  of  the  natural  order  of  Anacar- 
diaeewj  and  is  represented  by  the  single  genus  Rhus,  a  name  applied  on 
account  of  the  reddish  color  of  the  berries.  The  species  in  the  United 
States,  which  possess  an  economic  value,  are  R.  typhina,  or  stag-horn 
sumac,  which  attains  the  size  of  a  tree  twenty  feet  high ;  R.  glabra,  or 
Bmooth  sumac,  a  spreading  leafy  bush  from  four  to  ten  feet  high; 
R.  copallina,  a  dwarf  species  from  one  to  seven  feet  high,  with  fruit 
agreeably  acid ;  R.  pumila,  a  dwarf  species  of  the  pine  barrens  from 
North  Carolina  to  Georgia ;  R.  aromatica,  or  fragrant  sumac,  a  dwarf, 
straggling  bush,  found  from  Vermont  westward  and  southward ;  R.  me- 
topium,  a  tree  from  fifteen  to  twenty  feet  high,  found  in  Southern 
Florida ;  R.  cotinoides,  a  species  allied  to,  or  which,  as  Gray  thinks,  may 
be  the  same  as  the  R.  cotinus,  (exotic,)  or  Venetian  sumac  or  smoke 
plant,  and  which  occurs  in  the  interior  of  Alabama. 

The  uses  to  which  sumac  is  applied  may  be  stated  briefly  as  follows : 
Its  most  important  are  in  the  application  of  its  astringent  leaves, 
ground  to  a  fine  powder,  to  tanning  purposes  in  the  manufacture  of 
fancy  morocco  and  other  light  leathers  from  the  skins  of  sheep,  goats, 
&c,  and  as  a  coloring  matter  in  calico  printing.  In  its  latter  applica- 
tion it  affords,  with  a  mordant  of  tin,  a  yellow  color ;  with  acetate  of 
iron,  weak  or  strong,  a  gray  or  black ;  and  with  sulphate  of  zinc,  a 
brownish  yellow.  The  bark  of  the  R.  glabra,  or  smooth  sumac,  is  used 
as  a  mordant  for  red  colors.  Some  species  of  the  sumac  have  also  a 
medicinal  value.  Those  richest  in  tannic  acid,  and  therefore  most  val- 
uable for  tanning  purposes,  are  such  as  have  small,  dark  leaves.  The 
JR,  glabra  and  the  R.  typhina  are  most  used  for  tanning  in  this  country, 
and  the  R.  coriaria  in  Europe. 

Until  within  five  years,  almost  the  entire  amount  of  sumac  used  in 
this  country  was  imported  from  Europe,  and  still  the  larger  proportion 
in  use  is  of  foreign  growth  and  manufacture.  It  has  been  supposed  that 
the  American  species  were  deficient  in  tannic  acid,  this  opinion  being 
the  result  of  the  want  of  care  and  skill  in  gathering  the  leaves,  and 
their  preparation  at  the  manufactories.  More  care  having  been  used  in 
gathering  and  preparing  sumac  since  1867,  it  is  now  demonstrated,  and 
acknowledged  by  consumers  in  our  own  country,  and  dealers  in  Europe, 
that  American  sumac,  from  the  best  mills,  excels  in  quality  and  equals 
in  preparation  any  in  the  world.  An  importing  house,  having  branches 
in  New  York,  Philadelphia,  and  Savannah,  in  a  circular  to  the  trade, 
issued  December  31, 1869,  says : 

We  would  caU  the  attention  of  the  trade  to  a  very  fine  Virginia  sumac  now  being 
received  by  us,  equal  in  every  respect  to  the  finest  Sicily.  We  recommend  its  use  from 
the  following  comparison  in  the  analyses : 


FINEST  SICILIAN. 

Lead  Seal,  "Pojero  "  and  Ne  plus  ultra. 

Tannin 23.65 

Sand 1.00 

Vegetable  fiber 75.35 

100.00 


Tannin.. 
Sand.... 


FINEST  AMERICAN. 

"Virginia. 


n- 


30.00 

Vegetable  fiber.... -». .i.T.".!*".".    69*  50 

100.00 
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A  statement  of  analyses  of  American  sumac,  made  in  the  laboratory 
of  the  Department,  will  be  found  in  the  report  of  the  Chemist,  page  65. 

Alexander  Macrae,  a  produce  broker  of  Liverpool,  England,  who  has 
personally  examined  the  sumac  manufactured  in  tbis  country,  in  his 
Importers*  and  Exporters'  Circular,  of  January  10, 1870,  uuder  the  bend- 
ing "  Sumac,"  says : 

A  great  revolution  is  about  to  be  witnessed  in  this  tauning  and  dyeing  material. 
Supplies  have  commenced  to  arrive  from  Virginia,  United  States,  the  quality  of  which 
is  the  best  that  has  ever  reached  Great  Britain.  The  official  analysis  (Huson)  shows 
that  the  finest  brand  of  Sicilian,  the  "No  plus  ultra,"  gives  24^  per  cent,  of  tannin,  £ 
per  cent,  sand ;  but  the  best  samples  of  American  (same  analyst)  yield  31  per  cent,  of 
tannin  to  £  per  cent,  of  sand.  If,  therefore,  finest  Sicily  is  worth  20*.  per  hundred 
"weight,  finest  American  is  of  the  value  of  24*.  per  hundred  weight ;  but  it  is  quite  cer- 
tain that  as  a  rule  the  American  will  undersoil  the  Sicilian  considerably,  although,  as 
shown,  the  quality  is  20  per  cent,  better.  In  common  fairness  it  must  be  added,  how- 
ever, that  the  very  worst  tests  of  the  American  are  superior  to  the  beat  of  the  Sicilian ; 
this  includes  not  only  the  sumacs  of  Virginia,  but  those  of  Maryland,  Tennessee,  &c. 

Notwithstanding  the  comparative  excellence  of  American  sumac,  it 
has  never  sold  in  our  own  or  foreign  markets  at  so  high  a  price  as  the 
Sicilian,  bringing  only  a  maximum  price  of  $90  per  ton,  while  the  latter 
sells  for  $180.  The  low  price  of  the  home  article  probably  induced  con- 
sumers to  try  it,  first  in  connection  with  the  foreign,  and  then  alone.  9 
The  result  of  its  use  is  so  satisfactory  that  some  of  our  print  manu- 
facturers declare  they  prefer  it  to  the  imported  at  an  equal  price ;  and 
one  tanner  of  light  leathers  in  Wilmington,  Delaware,  uses  annually 
four  to  five  hundred  tons  of  sumac  manufactured  in  Fredericksburg, 
Virginia.  In  one  respect  only  is  the  home  production  inferior  to  the 
foreign ;  it  has  not  yet  been  found  capable,  as  generally  manufactured, 
of  tanning  leather  white,  a  quality  which  the  Sicilian  sumac  possesses; 
but  we  are  assured  by  a  firm  in  Georgetown,  District  of  Columbia,  who  are 
manufacturers  of  sumac,  and  also  practical  tanners,  and  who  have  given 
much  careful  attention  to  this  comparatively  new  branch  of  industry, 
that  even  this  difficulty  has  been  solved  by  them  satisfactorily ;  and  that 
the  defect  is  not  in  the  natural  quality  of  our  species  of  sumac,  but  is 
of  a  nature  that  may  be  overcome  in  manufacture.  Assuming  this  infor- 
mation to  be  reliable,  there  is  no  reason  that  American  sumac  should 
not  supply  at  least  the  demands  of  our  own  markets. 

The  following  table  exhibits  the  amount  of  importations  of  sumac  for 
the  past  six  years : 


Year  ended— 


IMPORTS. 


June  30,  iec>4. 
Juno  30. 18C5. 
June  30, 186(3. 
Jano30,  186*7. 
June  30, 18GS. 
June  30, 18GD. 


Pounds. 


8, 031,  G48 

7,118,370 

13,  G87,  572 

13,  790,  990 

11,  842,  431 


Dollars. 


212,370 
188,733 
355, 198 
559,  421 
468,362 


The  entire  consumption  of  sumac  in  the  United  States  in  1869  aggre- 
gates over  10,000  tons  of  2,240  pounds,  and  the  domestic  production 
was  about  5,000  tons,  of  which  3,500  tons  were  prepared  in  Virginia. 
The  increasing  consumption  is  indicated  in  the  preceding  table,  and  in 
the  fact  of  an  increased  supply  of  the  domestic  article,  only  a  small 
amount  having  been  exported.  The  value  of  the  sumac  imported,  com- 
pared with  other  articles,  may  be  seen  in  the  fact  that,  in  a  list  of  281 
articles  of  drugs  and  chemicals  imported  in  1869  at  the  port  of  New 
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York,  sumac  stands  fifteenth  in  aggregate  value,  being  exceeded  only 
by  the  various  acids,  Peruvian  bark,  bleaching  powders,  brimstone, 
cochineal,  cream  of  tartar,  garancine,  indigo,  madder,  olive  oil,  opium, 
the  various  paints,  soda  ash,  and  nitrate  of  soda. 

Where  the  sumac  shrub  is  cultivated,  as  in  Sicily,  it  is  cut  off  entire,  a 
little  above  the  ground,  after  one  year's  growth,  and  the  leaves  threshed 
off  when  sufficiently  dry.  Shoots  put  forth  from  the  roots  about  the 
stump,  furnishing  leaves  for  a  succeeding  harvest.  The  shrub  is  propa- 
gated by  planting  sections  of  the  root,  usually  in  rows  far  enough  apart 
to  allow  of  cultivation  with  the  plow  or  hoe.  It  may  be  grown  from 
seed,  which  should  be  soaked  well  before  planting,  in  order  to  induce  a 
more  rapid  germination;  and  whether  roots  or  seeds  are  planted, it 
should  be  done  previous  to  the  rainy  season  of  the  year,  to  give  the 
starting  plants  the  benefit  of  sufficient  moisture.  In  the  United  States, 
where  the  sumac  has  never  been  cultivated  for  use,  its  leaves  are 
gathered  by  stripping  or  beating  them  from  the  shrub,  at  any  time. from 
the  middle  of  July  to  the  appearance  of  autumn  frosts.  The  leaves  are 
collected  in  the  manner  most  convenient,  and  after  being  dried  and 
separated  from  the  branches  and  twigs,  are  delivered  at  the  mills  in  the 
fall,  the  average  price  paid  for  them  being  $1  75  per  100  pounds. 

A  mill  for  grinding  sumac  leaves  consists  of  a  heavy,  solid,  circular 
bed  of  wood  (marked  A  in  the  accompanying  engraving)  fifteen  feet  in 
diameter,  with  a  depression  around  the  edge  (B)  a  few  inches  deep  and 
a  foot  wide,  for  the  reception  of  the  ground  sumac  from  the  bed,  and 
two  chasers  or  rollers  (CC)  weighing  about  2,500  pounds  each,  five  or 
six  feet  in  diameter,  and  provided  with  teeth  of  iron,  or  preferably  of 
wood,  thickly  inserted.  If  the  axle  of  a  cart  were  set  upon  a  pivot  in  its 
center,  the  wheels  of  the  cart  would  describe  a  compound  revolution 
similar  to  that  of  the  chasers  of  a  sumac  mill.  Most  mills  have  to  be 
stopped  to  allow  the  unloading  of  the  bed,  but  a  process,  exhibited  in 
the  accompanying  engraving,  has  been  patented  by  Mr.  Chase,  of  Alex- 
andria, Virginia,  which  obviates  this  delay.  The  apparatus  consists  of 
an  angular  arm  (D)  attached  to  a  scraper  (EE)  and  worked  by  a  lever, 
(F;)  which  passes  through  the  hollow  shaft  (G)and  extends  to  the  room 
above,  where  it  terminates  in  a  handle,  as  seen  in  the  section  at  the  top 
of  the  engraving.  The  scraper  carries  K;e  ground  sumac  to  the  opening 
{H)  whence  it  is  carried  by  the  elevator,  marked  in  the  second  engrav- 
ing, (II,)  such  as  is  common  in  flour  mills,  to  the  revolving  sieve  or  screen 
(K)  in  a  room  above.  After  screening,  the  sumac  passes  down  through 
the  tube  (L)  and  is  packed  in  bags,  fifteen  to  the  long  ton,  (2,240  pounds, ) 
this  article  being  always  sold  by  that  weight.  The  chasers  and  beds 
are  inclosed  in  a  huge  case  or  drum,  (MM,)  and  the  grinding  is  done  by 
the  application  of  power  to  the  upright  shaft  (G)  between  the  chasers, 
and  which  moves  them.  The  mills  are  fed  from  above.  The  packing 
is  sometimes  done  by  machinery  alone.  This  description  is  of  the  best 
mills,  which  cost  about  $3,000.  In  Europe,  and  in  some  parts  of  the 
south,  sumac  is  still  ground  by  stones  revolving  on  a  stone  bed,  and  the 
sitting  is  often  done  by  hand. 

The  high  estimation  of  our  native  sumac  and  its  increased  demand 
have  convinced  manufacturers  that  cultivation  of  the  shrub  will  soon  be 
necessary  to  give  the  ueeded  supply.  As  the  sumac  possesses  remarka- 
ble vitality,  and  flourishes  upon  the  poorest  soil,  its  cultivation  may  and 
probably  will  become  a  profitable  branch  of  agricultural  industry. 
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CULTURE  OF  THE  OPIUM  POPPY  IN  SMYRNA. 

The  best  ground  for  the  culture  of  the  poppy,  (Papaver  somniferum,) 
according  to  information  received  from  E.  J.  Smithers,  United  States 
consul  at  Smyrna,  is  a  light  soil  on  a  hillside  having  a  rocky  subsoil. 
This  produces  the  light-colored  opium,  which  is  most  esteemed.  A  low 
sandy  soil  of  a  dark  color  will  produce  a  dark  quality  of  opium,  which 
is  inferior  to  the  former.  To  produce  opium  of  the  finest  quality  it  is 
essential  that  the  ground  should  be  rich  and  dry. 

After  the  first  rains  in  September  the  ground  is  plowed  several  times 
at  intervals,  and  well  manured.  Sowing  usually  commences  in  October. 
The  seeds  are  mixed  with  two  parts  of  earth,  and  sown  broadcast 
Many  farmers  consider  it  advantageous  to  draw  a  rake  over  the  surface 
after  sowing,  in  order  to  cover  the  seeds.  Sowing  at  this  season  pro- 
duces a  better  crop  than  at  a  later  period,  as  the  plant  becomes  stronger, 
and  is  not  so  likely  to  be  injured  by  the  cold.  It  has,  moreover,  this 
advantage,  that,  should  the  crop  be  destroyed,  seeds  can  be  sown  again 
during  the  month  of  December  or  January. 

As  soon  as  the  plants  attain  a  growth  of  two  inches  they  are  thinned 
out,  and  a  space  of  several  inches  left  between  them.  The  ground  is 
then  hoed,  in  order  to  lighten  the  soil  as  much  as  possible,  and  give  air 
to  the  roots.  This  process  is  sometimes  repeated  while  the  plant  is  yet 
young. 

The  business  of  collecting  the  opium  commences  after  the  flowering 
of  the  poppy,  which  usually  takes  place  about  the  1st  of  May.  Should 
rainy  weather  prevail,  however,  the  capsules  will  not  easily  ripen,  and 
the  collecting  must  be  deferred  till  the  following  month.  The  harvest 
continues  through  June,  July,  and  to  the  middle  of  August.  The  change 
of  the  color  of  the  capsule  from  green  to  gray  indicates  that  it  is  ripe 
for  the  process  required.  This  generally  occurs  from  five  to  ten  days 
after  the  withering  of  the  flower,  according  to  the  state  of  the  atmo- 
sphere. A  small  incision  is  then  made  on  the  side  of  the  capsule  as  a  test, 
and  from  this  a  milky  substance  is  shortly  seen  to  exude.  If  this  falls 
to  the  ground  the  plant  is  allowed  more  time  to  mature;  but  if  it  trickles 
slowly  down  the  side  anct  adheres,  there  is  evidence  of  full  maturity. 
The  operation  for  obtaining  the  opium  now  really  begins.  Curved  in- 
cisions are  made  with  a  peculiar  knife  all  around  the  capsule  through 
the  epidermis,  or  outer  skin,  and  after  a  few  hours  the  opium  which 
bas  exuded  on  the  surface  is  collected.  One  company  of  men  are  em 
ployed  in  making  incisions  upon  such  plants  as  they  judge  to  be  in  a  fit 
condition  for  the  operation,  and  these  workmen  are  followed,  a  few  hours 
later,  by  others  who  collect  the  soft  juice  by  scraping  it  off,  and  placing 
it  on  a  tin  plate  held  in  the  hand.  When  a  sufficient  quantity  has  been 
collected,  it  is  transferred  to  a  large  leaf,  in  which  it  is  enveloped.  This 
leaf  belongs  to  a  plant  closely  resembling  our  domestic  lettuce,  and  grows 
wild  throughout  the  interior.  Only  the  first  quality  is  treated  in  this 
way.  The  inferior  article  is  removed  from  the  plate  into  a  shallow 
wooden  tub,  in  which  it  is  left  a  few  days  to  dry,  and  then  rolled  into 
balls  of  various  sizes,  and  enveloped  in  leaves  in  the  same  manner  as 
that  of  the  first  quality.  These  balls,  varying  in  weight  from  one  to 
three  pounds,  are  placed  in  high  narrow  baskets,  each  being  lined  with  fine 
linen  made  into  a  bag.  Between  the  layers,  and  even  between  the  balls, 
a  quantity  of  an  extremely  fine  husk  of  a  certain  grass,  which  every- 
where abounds,  is  strewed  to  prevent  the  whole  from  becoming  one 
mass.    Each  layer  is  firmly  pressed  down,  and  when  the  bag  lining  the 
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basket  is  full,  it  is  strongly  tied,  and  sealed  with  the  seal  of  the  owner. 
In  this  state  it  is  brought  on  mules  or  camels  to  the  Smyrna  market  foi 
sale. 

The  purchase  is  concluded  previous  to  any  examination  of  the  article, 
the  understanding  always  being  that  it  must  be  of  the  first  quality. 
The  baskets  are  conveyed  to  the  warehouse  of  the  purchaser,  and  opened 
only  by  the  public  examiners,  who  examine  each  piece,  cutting  open  any 
that  appear  doubtful,  and  setting  the  second  quality  aside  to  be  returned 
to  the  seller.  These  examiners,  by  long  practice,  become  very  expert 
in  their  business,  and  can  tell  at  a  giance,  not  only  the  quality,  but  even 
the  district  in  which  a  certain  parcel  has  been  collected.  They  are  n<w 
three  in  number,  all  Jews  of  the  same  family,  who  completely  monopo 
lize  the  business,  as  their  forefathers  have  done  for  many  generations 
A  commission  of  half  of  one  per  cent,  on  the  value  of  the  packages  is  pai( 
to  the  examiners  by*  the  purchaser,  the  seller  also  giving  them  a  piece  o 
opium  from  each  basket.  After  the  examination  has  been  completed 
the  opium  is  tightly  packed  in  cases  lined  with  tin,  and  ready  for  ex 
portation,  the  tin  lid  being  properly  soldered  down  to  prevent  penetra 
tion  of  any  dampness.  The  examiners  fully  guarantee  the  quality  o 
the  article  which  has  passed  through  thg ir  hands. 

The  work  of  collecting  the  opium  is  performed  both  by  men  am 
women,  the  former  receiving,  in  ordinary  years,  about  sixteen  cents,  am 
the  latter  about  ten  cents  per  day.  Last  year  wages  rose  very  high  ii 
consequence  of  the  great  prevalence  of  fever,  which  laid  prostrate  man; 
of  the  laborers,  and  quite  a  number  died.  The  average  cost  of  producing  i 
chequi  of  opium  of  one  and  two- thirds  pound,  not  including  cost  of  plow 
ing  or  land  rent,  may  be  estimated  at  forty  piasters,  or  about  $1  GO. 

The  greater  portion  of  this  drug  is  produced  in  the  district  of  Hara 
hissar,  situated  upward  of  three  hundred  miles  from  Smyrna.  The  qual 
ityis  good,  and  in  a  favorable  season  the  yield  may  amount  to  2,000  bafi 
kets  of  175  pounds  each,  or  half  of  all  the  product  of  Asia  Minor.  Th 
other  districts  are  Ushak,  Inegiol,  Bogaditch,  Kirkagatch,  Madem,  Kc 
nieh,  Sparta,  Alacheir,  Philadelphia,  Yalavatch,  Karagatch,  Davsaul 
Kutayiah,  and  Coula,  which  together  produce  about  2,000  baskets.  H3 
best  quality  is  produced  in  Madem,  and  the  next  best  in  Bogaditd 
The  yield  of  the  first  is  small,  and  amounts  to  only  20  baskets ;  Bog 
ditch  produces  400  to  450;  Konieh  and  Sparta,  500  to  600;  Ushak,  2 
to  250;  the  remaining  districts,  from  50  to  100  baskets  each.  The  pool 
qualities  are  the  Alacheir,  Yalavatch,  and  Karagatch,  with  which  ag* 
quality  of  the  husk  already  mentioned  is  commonly  worked  up. 

In  conclusion,  it  may  be  remarked  that  the  poppy  is  an  exceedic* 
tender  plant,  the  growth  of  which  is  attended  with  many  dangers 
fore  arriving  at  maturity.  A  slight  frost,  continued  rains,  or  great  fc* 
may  ruin  the  crop  of  a  whole  district  in  a  very  short  time.  To  beb^ 
the  requisites  for  the  proper  development  of  the  poppy  are  these  - 
rich,  dry  soil,  proper  culture,  slight  rains  during  the  early  part  of 
growth,  and  moderate  heat  at  the  time  of  flowering,  to  bring  the  *? 
sides  to  maturitv. 
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It  is  well  known,  by  experiments  made  upon  a  small  scale  in  South 
Carolina,  in  Tennessee,  and  in  California,  that  the  climate  of  many  parts 
of  the  United  States  is  well  adapted  to  the  cultivation  of  the  Chinese 
tea  plant.  (TJiea  viridis.)  In  China  it  is  grown  in  the  tract  of  country 
comprised  between  the  twentieth  and  the  fortieth  degree  of  north  lati- 
tude. It  does  not  require  a  very  warm  climate,  it  is  very  hardy,  and  is 
said  to  do  better  when  subject  to  some  freezing  in  the  winter  than  where 
it  is  not  so  exposed.  The  soil  should  be  light  and  well  drained.  It  is 
frequently  found  growing  in  its  native  country  on  hills  in  it  s  wild  state,  but 
it  flourishes  on  the  plains,  where  the  soil  is  well  drained,  and  not  too 
rich.  Two  crops  of  leaves  are  usually  gathered  in  a  year,  one  in  the 
spring  and  the  other  in  the  fall.  The  spring  gathering  is  considered  the 
best.  Sometimes  three  crops  are  gathered.  The  plants  are  set  in  hills 
four  feet  apart  eacluway,  and  allowed  to  grow  about  three  feet  high.  A 
plantation  can  be  cultivated  ten  or  twelve  years  before  the  plants  need 
to  be  replaced  by  new  ones.  It  takes  two  or  three  years  for  the  young 
plants  to  arrive  at  sufficient  size  to  produce  a  crop  worth  gathering. 
After  a  plantation  is  started,  little  labor  is  required  to  keep  it  in  a  flour- 
ishing'condition. 

Tea  was  introduced  into  the  island  of  Java  by  the  Dutch,  and  is  now 
cultivated  with  good  success.    It  is  also  cultivated  in  Brazil. 

Enormous  quantities  of  tea  are  consumed  in  different  portions  of  the 
world.  Great  Britain  is  the  largest  consumer,  using  annually  about 
60,000,000  pounds.  It  was  first  introduced  into  England  about  1661. 
and  was  worth  from  $30  to  $50  per  pound.  In  1802  there  were  imported 
109,000,000  pounds.  It  is  used  largely  by  the  Dutch  and  the  Russians. 
The  imports  into  the  United  States  during  the  ten  years  ending  June, 
1868,  were  as  follows: 


Year. 


1850 
1860" 
1861 
1882 
1863 


Pounds. 


29,268,757 
31,  696,  G57 
26,  419,  956 
24,  795,  983 
29, 761, 037 


Value. 


«7, 388,  741 
8,  915,  327 
7, 056,  199 
6, 560, 307 
8, 013,  773 


Year. 


16C4 
18G5 
18G6 
1867 
18G8 


Founds. 


37, 229, 176 
18,595,314 
42,  978,  576 
39,  892,  656 
37, 843,  612 


Value, 


|10, 549, 880 

4, 702, 856 

11,116,623 

12, 415, 037 

11,  111,  560 


The  difference  between  green  tea  and  black  depends  principally  upon 
the  manner  of  curing  and  the  age  of  the  leaves.  The  leaves  of  green  tea 
are  dried  quickly,  without  being  exposed  to  moisture  after  gathering. 
The  black  tea  is  allowed  to  lie  out  of  doors  during  the  night  in  the 
dew.  Green  tea  is  also  sometimes  colored  with  various  substances,  as 
indigo,  to  give  it  a  fine  green  color.  Dr.  Junius  Smith,  of  Greenville, 
South  Carolina,  has  cultivated  tea  in  the  mountainous  portions  of  that 
State.  It  was  exposed  to  the  frosts  of  winter,  where  snow  fell  eight  or 
nine  inches  deep,  without  injury.  There  is  no  impediment  to  the  culti- 
vation of  tea  in  the  United  States,  so  far  as  depends  upon  adaptation  of 
soil  and  climate.  According  to  the  Report  on  Commerce  and  Naviga. 
tion  for  1868,  the  average  price  of  tea  per  pound  on  which  duty  is  paid 
is  about  30  cents,  to  which  a  duty  of  25  cents  per  pound  must  be  added, 
and  the  charges  for  ocean  transportation  and  profits  of  the  importer.  The 
producer  in  this  country  could  not  expect  to  get  more  than  60  to  75  cents 
per  pound,  and  with  the  high  price  of  labor  here,  it  would  seem  scarcely 
possible  at  present  to  compete  with  the  low  price  of  labor  in  China, 
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where  $3  to  $5  per  month  arc  the  usual  wages.  The  Chinese  are  now 
flocking  into  our  country  on  the  Pacific  coast,  and  a  fair  opportunity  will 
be  presented  to  them  to  prosecute  this  business,  and  ascertain  whether 
it  can  be  made  remunerative.  The  culture  should  commence  with  them, 
as  they  are  familiar  with  ail  the  operations  of  planting  and  cultivating 
the  shrubs  and  curing  the  tea,  which  will  enable  them  to  overcome  obsta- 
cles that  would  require  years  for  our  people  to  understand  and  remedy. 

Every  profitable  industry  which  can  be  introduced  into  our  country 
is  so  much  added  to  the  national  wealth,  and  should  receive  all  the  en- 
couragement which  the  government  can  extend  to  it.  If  the  experi- 
ments in  tea  culture  now  in  progress  in  California  with  Chinese  and 
Japan  labor  prove  successfid  and  remunerative,  there  will  hardly  be  a 
limit  to  the  extent  which  the  culture  may  assume  on  the  Pacific  coast, 
and  the  production  may  be  equal  to  the  wants  of  the  whole  nation. 

A  California  writer,  in  speaking  of  the  introduction  of  tea  plants  into 
that  State,  says  that — 

The  location  best  adapted  to  their  growth  is  found  to  be  high,  rolling  land,  cold 
enongh  to  have  some  winter  frost.  Onr  foot-hills  are  exactly  suited  to  them.  They 
are  very  hardy,  and  a  sufficient  number  has  been  planted  to  give  satisfactory  evidence 
that  they  will  tlirive,  and  it  is  believed  that  their  culture  will  eventually  prove  as  suc- 
cessful bere  as  on  the  foot-hills  of  the  snowy  Himalayas  of  Northwestern  India,  where 
the  plant  has  completely  superseded  all  importations  from  China. 

Herr  Schnell,  the  manager  of  an  experimental  farm  in  El  Dorado, 
where  the  Japanese  colonists  are  engaging  in  the  culture  of  tea  and 
other  crops  cultivated  in  their  own  country,  states  that  all  the  new  plants 
at  his  grounds  are  raised  from  seeds,  which  are  planted  in  rows  in  a 
manner  similar  to  that  in  which  beans  are  planted.  The  proper  time 
for  planting  in  that  State  is  November  or  December.  The  sprouts  begin 
to  appear  in  about  thirty  days,  aud  by  the  following  May  the  plants  will 
attain  a  height  of  fourteen  inches.  The  tender  leaves  are  then  stripped 
off  and  placed  under  immediate  manipulation.  They  are  first  put  into 
a  largo  copper  pan  and  roasted ;  then  placed  in  baskets  and  shaken  and 
swung  in  the  wind  until  they  are  freed  from  the  moisture  which  has  been 
exuded  by  the  heat ;  then  roasted  again  and  rolled  in  the  palms  of  the 
hands  to  separate  the  leaves  and  prevent  them  from  crumbling  into' pow- 
der: then  dried  again  in  the  baskets,  by  shaking  and  swinging;  and 
lastly  they  are  put  into  jars,  when  they  are  ready  for  market.  After 
the  shrubs  have  attained  a  proper  size  they  are  trimmed  back  to  about 
three  feet  in  height,  and  this  process  is  practiced  yearly.  After  having 
reached  this  size  they  will  continue  to  yield  good  crops  for  over  thirty 
years.  It  is  desirable  that  the  plants  should  have  the  morning  sun. 
For  this  reason  a  location  should  be  selected  on  the  south  side  of  a  hill, 
otherwise  the  leaves  will  turn  yellow  and  the  tea  be  of  inferior  quality. 
Mr.  Schnell  has  about  120  acres  of  good  agricultural  land  ready  for 
planting,  and  about  400  acres  of  rough  land,  which  he  proposes  to  clear 
as  soon  as  practicable.  He  thiuks  that  as  good  tea  can  be  produced  in 
California  as  in  China  or  Japan,  and  that  the  only  question  as  to  the 
success  of  tea  culture  in  that  State  is  whether  labor  can  be  obtained  at 
sufficiently  low  rates  to  render  the  business  profitable. 

A  correspondent  in  Mississippi  writes  that  he  received  from  the  De- 
partment of  Agriculture  a  number  of  Chinese  tea  plants  in  the  spring  of 
1859,  and  that  they  are  now  four  to  six  feet  in  height,  and  three  to  four 
feet  across  the  heads.  They  begin  to  bloom  hi  September  and  coutiuue 
until  checked  by  the  severe  frosts  of  December.  He  dried  the  leaves  in 
the  shade,  iu  the  sun,  and  by  the  lire,  but  tailed  to  secure  the  delicate 
taste  and  fragrance  of  imported  tea.  The  effect,  however,  of  the  tea  on 
the  system  was,  to  some  extent,  the  same  as  that  of  the  imported  article. 
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A  writer  in  North  Carolina  states  that  tea  has  been  growing  in  that 
State  for  thirty  years,  and  the  knowledge  of  the  Chinaman  in  growing 
and  curing  it  is  the  only  thing  wanting  for  its  successful  culture.  He 
says: 

The  plants  are  very  hardy  and  prolific,  and  aftor  being  onco  planted  will  propagate 
themselves  spontaneously.  They  flourish  in  sunshine  and  shade,  in  marl,  clay,  and 
rocky  soil  without  cultivation.  Five  crops  of  leaves  are  usually  picked  in  a  year.  The 
first  picking  makes  the  green  tea,  and  the  later,  the  block  tea. 

THE  CULTURE  AND  PREPARATION  OF  TEA. 

A  communication  has  been  received  from  H.  A.  Shipp,  lately  a  tea- 
planter  at  Cachar,  India,  embodying  a  brief  statement  of  the  Indian 
mode  of  culture  and  preparation  of  tea.  He  refers  to  the  green  and  the 
black  teas  of  commerce  as  obtained  from  the  same  plant,  differing  only 
in  age  and  manipulation,  classifying  among  the  former,  Twankay,  Hyson, 
Hyson-skin,  Imperial,  and  Gunpowder ;  and  among  the  latter,  Souchong, 
Oolong,  Congo,  and  Bohea,  and  remarks  upon  the  importance  of  certain 
requirements  in  the  cultivation  and  manufacture  of  tea,  without  which 
success  can  never  be  obtained ;  as  the  suitability  of  the  site  selected  for 
the  plantation;  the  facilities  for  transportation;  the  kind  of  labor;  the 
experience,  theoretical  and  practical,  of  the  manager;  and  the  suffi- 
ciency of  capital.  He  claims  that  there  is  a  large  extent  of  land  in  this 
country  well  adapted  to  the  production  of  tea,  lying  between  the  paral- 
lels of  29°  and  35°  north  latitude,  and  which  embraces  North  and  South 
Carolina,  Georgia,  Alabama,  Mississippi,  and  also  in  portions  of  Cali- 
fornia, all  lying  within  the  summer-rain  boundary  iine,  and  possessed 
of  rivers  which  would  answer  for  purposes  of  irrigation,  should  a  season 
of  drought  occur. 

SITE,  SOIL,  AND  CLIMATE. 

Mr.  Shipp  recommends  as  the  best  site  for  a  tea  plantation,  one  adja- 
cent to  water  or  other  means  of  transportation,  flat  or  slightly  undulat- 
ing, sufficiently  elevated  to  give  a  natural  drainage  to  the  soil.  Steep 
localities,  which  are  liable  to  land-slips  and  difficult  of  cultivation,  should 
be  avoided.  Proximity  to  water  is  advantageous  for  easy  irrigation  of 
the  nurseries,  as  well  as  of  the  young  plants  during  their  first  year's 
growth,  and  for  the  ready  transport  of  the  manufactured  tea.  The  soil 
preferable  is  a  light,  friable,  ferruginous  clay,  free  from  stones  or  slate, 
which  prevent  the  tap-root  from  penetrating  to  a  sufficient  depth  to 
allow  the  plants  to  attain  their  full  vigor. 

The  climate  where  the  tea  plant  has  been  found  to  thrive  best  is  that  in 
which  periodical  rains  fall,  and  where  the  heat  is  not  so  intense  as  to  check 
the  full  development  of  the  plant,  or  a  temperature  ranging  from  a  max- 
imum of  100  to  a  minimum  of  30  degrees,  though  tea  will  grow  in  much 
colder  latitudes,  and  is  not  killed  by  a  light  frost.  Tea  grows  in  China 
even  at  an  altitude  of  9,000  feet  above  the  level  of  the  sea. 

PLANTATION. 

The  preparation  for  the  plantation  should  be  governed  by  the  kind 
of  seed  used,  and  the  manner  in  which  it  is  to  be  sown.  It  may  be 
sown  either  at  the  stake  or  in  nurseries  for  transplanting.  If  the  former 
mode  be  pursued*  the  whole  of  the  land  should  be  cleared,  with  the  ex- 
ception of  such  trees  as  may  be  deemed  necessary  for  building  or  other 
important  puFposes,  unless  so  numerous  as  to  cause  excessive  shade. 
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Under  any  circumstances,  it  is  judicious  to  retain  or  plant  light  shade- 
trees  on  the  western  side  to  protect  the  young  plants  from  the  fierce  after- 
noon sun.  Indigenous  seed  should  always  be  sown  in  nurseries,  as  it  pro- 
duces plants  which  are  very  tender  and  very  susceptible  to  sudden 
changes  of  temperature ;  they  should  never  be  removed  to  plant  out  until 
the  second  year.  The  system  of  planting  or  transplanting  from  nur- 
series has  been  much  approved  for  all  kinds  of  seed,  as  the  expense  of 
one  season's  cultivation  is  avoided  by  retaining  the  plants  in  the  nur- 
series till  they  are  one  year  old.  It  is  necessary  to  tend  the  nurseries 
carefully,  and  make  the  seedlings  as  thrifty  and  vigorous  as  possible 
that  they  may  bear  transplanting. 

LAYING  OUT  A  PLANTATION. 

In  laying  out  a  plantation,  the  first  thing  to  be  done  after  plowing 
is  to  line  and  stake  off  roads,  twelve  to  fifteen  feet  f<fr  the  breadth  of  the 
main  roads,  and  six  to  nine  for  the  cross-roads ;  after  which,  lines  for 
plants  should  be  marked  off  at  right  angles  to  the  roads,  as  much  for 
economy  of  labor  in  planting  out  as  for  the  subsequent  appearance  ot 
the  plantation.  These  lines  should  be  crossed  transversely  at  a  distance 
of  six  feet,  and  at  each  intersection  a  good  stake,  three  feet  high,  should 
be  driven  firmly  into  the  ground  to  mark  where  the  seed  or  plants  are 
to  be  placed. 

Fruit  and  ornamental  trees  may  be  afterward  planted  along  the  sides 
of  the  roads  in  such  a  way  as  not  to  interfere  with  the  growth  or  culti- 
vation of  the  tea  pjant,  while  the  effect  on  the  plantation  will  be  en 
hanced. 

FACTORY  BUILDINGS. 

The  residence  of  the  manager  and  the  principal  factory  buildings,  as 
storehouse,  tea  factory,  packing  and  drying  house,  &c,  should  be  in  a 
central  and  elevated  position  to  insure  easier  supervision  of  the  estate, 
and  equalization  of  distances. 

Wells,  "  latrines,"  and  manure  pits  should  be  built  from  pecuniary 
and  economic  considerations.  On  a  plantation  of  one  thousand  acres 
axe  the  manager's  residence ;  tea  factory,  200  feet  by  00  feet ;  drying 
and  packing  house,  00  feet  by  30  feet ;  storehouse,  100  feet  by  50  ieet ; 
stables,  out-houses,  and  houses  for  the  occupancy  of  permanent  laborers. 
All  of  these  buildings  may  be  of  wood,  except  the  storehouse  and  factory, 
which  should  be  of  masonry  or  corrugated  iron. 

PREPARATION  OF  SOIL,  AND  SOWING  OF  SEED. 

Immediately  after  plowing,  the  land  should  be  harrowed  until  the 
earth  is  well  pulverized,  that  transplanting  may  be  done  with  greater 
facility  and  more  security.  After  the  soil  has  been  prepared  as  de- 
scribed,  a  hole  one  foot  deep  and  nine  inches  wide  should  be  dug  at  each 
stake  for  the  reception  of  each  plant. 

Tiio  seed,  immediately  on  the  arrival  at  the  factory,  should  bo  placed 
in  damp  beds  from  six  to  ten  inches  deep,  carefully  prepared  for  its 
reception,  a  layer  being  deposited  broadcast  as  close  as  the  seeds  will 
lie,  and  sprinkled  with  soil  to  the  depth  of  one  inch,  succeeded  alter- 
nately by  a  layer  of  seed  and  one  of  soil,  until  the  pit  is  filled  up.  It 
should  then  be  covered  with  mats  or  straw,  and  watered.  The  mats 
or  straw  are  placed  over  the  pit  to  prevent  the  action  of  the  sun's  rays 
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affecting  the  seed.    Seeds  which  sink  when  thrown  into  water  will  pro- 
duce the  sturdiest  plants. 

FOBBING  NURSERIES. 

The  season  for  forming  nurseries  in  India  is  the  month  of  November, 
and  they  should  be  made  on  land  as  level  as  possible,  in  the  form  of 
beds  six  feet  wide,  and  as  long  as  convenient  for  those  tending  and 
watering  them.    The  site  should  be  near  water. 

The  mode  of  forming  nurseries  is  as  follows :  Mark  off  the  beds, 
leaving  a  space  between  for  a  passage-way ;  turn  up  and  pulverize  the 
soil  to  the  depth  of  eighteen  inches;  turf  the  sides  of  the  beds  to  pre- 
vent them  from  washing  away,  and  make  the  surface  smooth  and  level, 
but  raised  above  the  passage-ways  ten  or  twelve  inches.  After  the  beds 
are  ready  sow  the  seeds  one  inch  deep,  and  three  or  four  inches  apart,  in 
straight  rows ;  then  cover  them  with  a  layer  of  straw,  and  water  daily 
until  the  plants  appear  above  ground ;  afterward  watering  is  necessary 
only  when  the  soil  becomes  dry.  Weeds  should  not  be  permitted  to 
grow.  If  the  climate  is  cold  or  frosty,  the  depth  of  straw  may  be 
increased,  and  the  watering  dispensed  with.  In  fact,  a  man  must  use 
his  own  common  sense  in  such  details. 

Should  grubs,  caterpillars,  ants,  or  other  insects  attack  the  seedlings 
they  may  be  speedily  exterminated  by  turning  a  few  domestic  fowls  into 
the,  nursery,  as,  from  close  observation,  it  has  been  proved  that  the  fowls 
do  no  injury  to  the  plants. 

Goats,  sheep,  squirrels,  rats,  rabbits,  monkeys,  hedgehogs,  and  deer 
injure  the  tea  plants ;  aud  where  any  of  these  animals  exist  in  large 
numbers  it  is  necessary  to  guard  the  nursery. 

TRANSPLANTING. 

Transplanting  should  be  attempted  only  on  a  dull,  cloudy,  or  wet  day, 
and  not  until  the  rainy  season  has  set  in,  except  where  there  is  every 
facility  for  irrigation. 

In  removing  seedlings  from  the  nursery  too  much  care  cannot  betaken, 
as  the  life  and  health  of  the  plant  depend  entirely  on  the  manner  in 
which  this  is  done.  The  best  mode  is  to  dig  a  trench  at  the  end  of  the 
bed  to  twice  the  depth  of  the  tap-root,  and  then  remove  each  row  sepa- 
rately in  succession,  with  a  spade,  laying  them  in  flat,  circular  baskets, 
roots  to  the  center,  covering  the  latter  with  earth  to  protect  them  from 
exposure. 

MODE  OF  PLANTING  SEEDLINGS. 

On  arrival  at  the  place  where  they  are  to  be  planted,  a  hole  sufficiently 
large  should  be  made  with  a  dibble  in  the  hole  already  described,  to 
admit  of  the  tap-root  going  straight  down  to  a  proper  depth  so  that 
the  lateral  rootlets  shall  not  be  too  near  the  surface.  In  transplanting 
the  plant  should  be  suspended  in  the  hole  by  one  hand  and  the  earth 
crumbled  and  pressed  lirmly  around  the  roots  with  the  other,  until  the 
seedling  is  lirmly  set.  The  object  of  digging  the  lirst  hole  to  a  depth  of 
one  foot  is  to  prevent  the  lateral  roots  from  being  too  near  the  surface 
when  the  plants  arrive  at  maturity,  which  would  render  them  liable  to 
be  cut  with  the  hoe  or  plow ;  whereas,  by  adopting  the  plan  here  recom- 
mended the  hole  will,  in  the  course  of  the  first  year,  gradually  fill  up. 
The  ground  should  be  constantly  turned  over  by  hoe  or  plow  to  prevent 
the  growth  of  weeds.    Manure  should  also  bo  applied  frequently. 
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PRUNING. 

This  is  a  matter  on  which  much  discussion  has  arisen  and  much  diver- 
sity of  opinion  prevails,  as  on  the  successful  results  of  it  mainly  depend 
the  luxuriance  of  yield  of  the  tea  crop,  and  the  ultimate  welfare  and 
duration  of  the  plantation.  In  the  first  year  it  is  sufficient  to  top  the 
plant,  which  is  done  by  nipping  off  the  upper  green  stem  with  the  fore- 
finger and  thumb,  as  this  arrests  its  upward  and  promotes  its  lateral 
growth.  In  the  second  year  the  plant  ought  to  be  cut  down  to  twenty- 
one  inches,  and  all  the  smaller  branches  stripped  off  to  eight  inches 
above  the  ground,  by  breaking,  not  cutting  them,  which  will  prevent 
them  from  again  shooting  forth.  Much  depends  on  the  care  with  which 
this  is  done,  as,  if  neglected  or  carelessly  performed,  the  danger  of 
affecting  the  plant  in  the  succeeding  year  will  be  increased,  while  a  free 
circulation  of  air  at  this  critical  time  greatly  benefits  the  tea  tree,  and 
the  removal  of  all  branches  to  a  height  of  eight  inches  from  the  ground 
lessens  the  liability  to  attack  and  destruction  by  insects,  results  likely 
to  follow  if  the  branches  are  allowed  to  trail  on  the  ground,  and  dirt 
and  rubbish  permitted  to  accumulate  round  the  stem  of  the  plant. 

In  the  third  year  the  pruning  should  be  performed  by  trimming  with 
the  knife  in  preference  to  the  shears — which,  unless  used  by  those  who 
understand  them,  only  break  and  jag  the  plant — so  as  to  give  the 
branches  an  upward  tendency.  All  straggling  branches  should  be  closely 
trimmed  round  the  sides,  and  a  conical  form  given  to  the  plant. 

The  fourth  year  the  branches  should  be  neatly  trimmed  round  the 
sides  of  the  plant,  and  cut  down  to  twenty-four  inches,  in  a  flat,  table- 
like shape,  the  secondary  laterals  being  thinned  out  from  the  center;  if 
the  plant  is  not  sufficiently  ventilated,  as  too  dense  a  growth  in  that 
part  is  highly  injurious,  care  being  taken  at  the  same  time  to  remove  all 
the  cuttings  from  the  plant. 

In  the  fifth  year  much  the  same  system  may  be  pursued,  with  the 
exception  of  the  pruning  being  made  more  concave  toward  the  center, 
allowing  three  inches  below  the  margin  of  the  bush. 

La  the  sixth  and  all  succeeding  years  the  planter  must  be  guided  by 
the  requirements  of  the  tea  tree,  exercising  his  own  discretion,  bearing 
in  mind  that  by  cutting  away  all  old  wood  he  promotes  the  growth  and 
development  of  new  shoots,  which  are  essentially  required  for  manufac- 
turing purposes. 

MANUFACTURE  OF  TEA. 

The  plucking  season  commences  about  the  end  of  April,  and  continues 
till  the  end  of  October,  during  which  time  a  series  of  "  flushes"  occur 
at  intervals  of  twelve  or  fifteen  days,  according  to  the  weather,  and  thus 
twelve  crops  of  leaves  may  be  gathered  in  one  season. 

The  plant  should  not  be  plucked  before  the  third  year,  and  then  only 
very  lightly,  as  overplucking  will  render  it  weak  and  sickly.  The  yield 
of  a  highly  cultivated  tea  plantation  is  about  one  pound  of  tea  to  the 
tree,  or  four  pounds  of  leaves  in  their  green  state.  Thus  an  acre  of  land 
planted  six  feet  by  six  contains  1,210  plants,  and  consequently  yields 
that  number  of  pounds  of  tea  when  in  full  bearing. 

PLUCKING  THE  LEAVES. 

The  most  advantageous  method  of  plucking  is  to  divide  the  laborers 
into  three  gangs,  in  number  according  to  the  "  flush"  to  be  gathered, 
each  gang  having  an  overseer.    The  Pekoe  gong  should  be  composed 


TEA  CULTURE   IN   THE   UNITED   STATE8.  241 

of  women  and  children,  as  they  are  in  every  way  better  fitted  for  snch 
work.  They  nip  off  the  buds  or  convoluted  leaves  from  which  Pekoe  is 
made.  This  gang  should  be  followed  by  the  Souchong  gang,  who  gathei 
the  next  two  or  three  leaves  on  each  stem,  and  they  be  succeeded  by  the 
Congo  pluckers. 

The  object  of  dividing  the  pluckers  is  to  keep  the  leaves  separate 
for  the  manufacture  of  each  class  of  tea,  when  brought  into  the  factory 
for  manipulation.  Another  advantage  gained  by  this  careful  classifica- 
tion is,  that  it  prevents  the  coarser  and  harder  leaves  from  breaking  the 
leaves  of  *the  finer  teas  during  the  process  of  rolling,  and,  furthermore, 
obviates  the  necessity  of  so  much  sifting  as  would  be  required  if  all  the 
teas  were  manufactured  together.  There  is  considerable  art  in  plucking 
the  leaves,  so  as  to  induce  a  growth  of  young  leaves. 

On  delivery  of  the  leaves  at  the  factory  they  are  first  weighed,  and 
then  strewn  thinly  on  the  shelves  which  line  the  walls,  for  the  pur- 
pose of  cooling,  when  twenty  or  thirty  pounds  should  be  issued  to 
each  roller,  who  places  them  out  in  the  sun  or  artificial  heat  to 
wither,  beating  and  tossing  them  with  his  hands,  and  picking  ou* 
all  coarse  and  unrollable  leaves.  After  the  leaves  are  sufficiently 
withered  (which  can  be  ascertained  by  compressing  a  handful;  if,  on 
opening  the  hand,  the  leaves  have  lost  their  elasticity  they  may  be  con- 
sidered withered)  they  must  be  taken  back  into  the  factory,  cooled  and 
rolled  on  tables  in  small  portions,  and  made  into  balls  until  all  the  leaves 
have  been  rolled. 

Then  the  first  rolled  are  again  rolled,  and  all  obstinate  leaves  picked 
out,  to  be  afterward  rolled  with  the  coarser  teas.  The  leaves  being  now 
ready  for  the  pans  they  are  transferred  to  them,  and  the  roasting  pro- 
cess commences,  the  pans  being  kept  to  a  uniform  heat  of  180°  F. 
After  being  roasted  for  ten  minutes,  during  which  time  the  leaves 
must  be  kept  stirred  and  tossed  about  to  equalize  the  roasting  and  to 
prevent  burning,  they  must  be  again  rolled  until  the  required  twist  or 
turn  is  given  to  the  leaves,  when  they  are  again  roasted  at  212°  F., 
and  finally  rerolled  and  placed  in  a  heap  for  two  or  three  hours, 
when  the  drying  process  commences.  This  is  effected  by  spreading 
thinly  on  circular  trays,  or  sieves,  placed  over  charcoal  fires  until  dry, 
which  occupies  six  to  seven  hours,  according  to  the  weather.  When 
thoroughly  dry  the  tea  is  taken  to  the  packing-house  and  there  classified 
by  being  passed  through  sieves  of  different  sizes,  after  which  it  is  stored 
in  large  bins  lined  with  lead  or  zinc — to  collect  the  teas  of  one  flavor  en 
masse  before  packing. 

Flowery  Pekoe  is  manufactured  in  a  manner  different  from  that  ap 
plied  to  other  teas,  and  is  briefly  as  follows,  viz :  The  young  shoots,  as 
soon  as  brought  into  the  factory,  are  allowed  to  cool  aud  the  leaves  to 
dry,  after  which  they  are  exposed  to  the  sun  uutil  perfectly  limp,  when 
they  are  again  cooled  and  tossed  about.  They  are  then  again  put  under 
the  influence  of  the  sun  for  about  twenty  minutes,  and  finally  dried  over 
charcoal  fires  and  kept  covered  closely  to  confine  the  aroma.  This  tea 
should  be  packed  hot,  whereby  the  flavor  is  enhanced. 

GEEEN  TEA. 

Very  little  green  tea  is  manufactured  outside  of  China,  the  laws  or 
other  tea-growing  countries  not  permitting  the  coloring  of  teas.  The 
following  is  a  brief  sketch  of  the  Chinese  method,  viz :  The  young  leaves, 
as  soon  as  gathered,  are  taken  to  the  factory  and  spread  out  to  cool  and 
dry,  which  occupies  considerable  time.  They  are  then  put  into  hori- 
16 
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zoutal  pans  and  submitted  to  a  heat  of  150°  F.  until  perfectly  soft 
and  pliable,  being  kept  constantly  stirred  to  prevent  the  leaves  from 
sticking  and  burning.  They  are  then  made  np  into  balls  and  exposed 
to  the  sun  or  heated  air,  the  balls  being  frequently  pressed  by  hand  to 
express  the  juce.  This  operation  takes  about  sixteen  hours,  and  is  tho 
process  by  which  the  coloring  matter  (tannin)  is  extracted,  and  the  flavor 
produced.  The  tea  is  then  roasted  in  the  horizontal  pans  until  perfectly 
crisp  and  dry,  after  which  the  coloring  takes  place.  The  coloring  matter 
is  gypsum,  turmeric,  and  Prussian  blue,  or  indigo. 

The  present  mode  of  manufacturing  tea  is  no  doubt  very  primitive, 
and  one  that  is  capable  of  vast  and  important  improvements,  especially 
in  the  rolling  process.  Machinery  has  been  invented  and  has  been  found 
to  answer  pretty  well.  There  is  no  better  country  than  America  to 
overcome  the  difficulty  of  hand  labor  by  machinery,  and,  therefore,  the 
want  of  cheap  labor  may  not  be  an  insurmountable  obstacle  to  tea  man- 
ufacture in  the  United  States. 


TESTS  OF  DEPARTMENT  SEEDS. 

The  Department  distributed,  in  the  year  1869,  317,347  packages  of 
seeds  and  plants,  including,  in  addition  to  valuable  varieties  of  the  ce- 
reals, 125  lands  of  vegetable  seeds,  45  varieties  in  families  of  the  choicest 
imported  flower  seeds,  and  many  descriptions  of  grass  and  field  seeds,  cot- 
ton, tobacco,  rice,  &c.  With  a  view  to  exchanges  in  kind,  a  large  va- 
riety of  seeds  and  plants  has  been  sent  to  foreign  societies  and  to  indi- 
viduals abroad.  To  the  Botanical  Garden  at  Melbourne,  Australia,  103 
varieties  of  American  tree  seeds  and  plants  were  sent,  and  the  same 
number  respectively  to  the  Imperial  Royal  Minister  of  Agriculture,  Aus- 
tria ;  the  Royal  Botanical  Garden  near  London,  England ;  and  the  Royal 
Botanical  Garden  at  Madrid,  Spain.  Thirty-two  packages  of  seeds  and 
cereals  were  sent  to  the  Cape  of  Good  Hope  Agricultural  Society ;  640 
packages  of  vegetables,  134  of  tobacco,  and  80  quarts  of  grain  to 
Hon.  J.  J.  Roberts,  Monrovia,  Africa;  50  pounds  of  American  upland 
cotton  seed  to  the  Chinese  government ;  133  packages  of  vegetable  seeds 
to  the  government  of  Japan,  and  22  packages  of  vegetable  seeds  and 
cereals  to  the  government  of  the  Argentine  Republic. 

The  demand  for  seeds  has  been  so  great  from  all  sections  of  the 
country,  and  the  supply  so  small,  on  account  of  the  limited  appropria- 
tion of  Congress,  that  the  Commissioner  has  been  compelled  to  confine 
the  distribution  chiefly  to  members  of  Congress,  to  statistical  corre- 
spondents, to  meteorological  observers  acting  for  the  Department,  and 
to  county  and  State  agricultural  societies,  by  which  means  they  are 
judiciously  disseminated. 

The  importance  to  fanners  of  procuring  good  seeds  is  annually  be- 
coming more  obvious.  Varieties  of  the  cereals  formerly  prized  have 
been  year  by  year  deteriorating,  and  the  product  per  acre  of  staple 
grains  has  been  steadily  diminishing.  Perhaps  one  of  the  principal 
causes  of  deterioration  is  the  slight  attention  paid  by  farmers  to  the 
selection  of  seeds.  It  is  not  sufficient,  however,  to  secure  good  seeds. 
The  best  seeds  will  deteriorate  on  worn-out  or  poorly-prepared  soils; 
yet  there  seems  to  be  no  good  reason  why  farms  that  at  one  time 
yielded  thirty  bushels  of  wheat  per  acre  should  now  produce  only 
twelve  to  fifteen  bushels. 
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The  greatly  increased  value  of  the  yhcat  and  oat  crops,  consequent 
upon  the  introdaction  of  new  varieties,  may  be  satisfactorily  demon- 
strated by  facts. 

As  shown  by  the  annual  report  of  the  Department  for  1868,  the 
wheat  crop  reached  224,036,600  bushels ;  acreage,  18,460,132  ;  average 
yield  per  acre,  12.1;  value  of  crop,  $319,195,290;  average  price  per 
bushel,  $1  42.  The  reports  of  experiments  with  the  Tappahannock 
wheat  distributed  by  the  Department  show  an  average  yield  per  acre 
of  twenty -five  bushels ;  the  total  yield  at  that  rate,  on  the  acreage  of 
1868,  would  be  461,503,300  bushels,  an  increase  of  237,466,700  bushels ; 
which,  at  $1  42  per  bushel,  would  be  a  money  value  increase  of  $337,- 
202,714.  If  this  wheat  were  to  take  the  place  of  other  varieties,  how- 
ever, and  should  be  sown  as  the  general  crop  is  now  sown,  without  the 
special  care  usual  in  experimenting,  the  average  yield  would  of  course 
fall  below  twenty-five  bushels ;  but  if  the  average  increase  per  acre 
could  be  raised  to  fifteen  bushels,  (a  low  estimate  for  the  Tappahannock, 
the  increase  in  bushels  would  be  55,380,396 ;  in  monev  value,  $78,640,162. 

The  oat  crop  of  1868  was  254,960,800  bushels ;  *  acreage,  0,665,736 ; 
average  yield  per  acre,  26.3  bushels;  value  of  crop,  $142,484,910;  aver- 
age price  per  bushel,  fifty-five  cents.  Eeports  of  experiments  with  the 
Excelsior  oats,  a  new  variety,  introduced  by  the  Department,  show  an 
average  production  of  forty  bushels  per  acre,  sixty  bushels  not  being  an 
uncommon  yield.  Estimating  the  average  yield,  if  generally  introduced, 
at  30.3  bushels,  an  increase  of  four  bushels  per  acre  over  the  average 
yield  of  1868,  and  the  addition  to  the  wealth  of  the  country  in  the  item 
of  oats  would  be  38,662,944  bushels,  or  $21,264,619. 

The  weight  of  the  product  of  the  Excelsior  oats  for  a  few  years  after 
their  introduction  may  be  fairly  averaged  at  twenty  per  cent,  above 
the  common  varieties,  estimating  the  latter  at  thirty  pounds  to  the 
bushel,  and  the  former  at  thirty-six,  although  in  many»cases  forty  and 
forty-five  pounds  per  measured  bushel  have  been  reported.  Add  twenty 
per  cent,  to  the  sum  above  ascertained  and  an  increase  will  be  shown  of 
$25,517,542. 

It  is  the  object  of  the  Department  to  distribute  superior  varieties 
only ;  but  the  adaptability  of  these  varieties  to  the  climates  and  soils  of 
the  country  must  be  determined  by  actual  experiment,  and  the  Commis- 
sioner must  rely  upon  the  results  attained  by  intelligent  experimenters 
in  order  to  furnish  proper  recommendations  to  farmers  generally.  To 
make  these  experiments  satisfactory  and  valuable,  more  is  necessary  than 
simply  to  report  success  or  failure  in  general  terms.  Such  data  should 
be  given  as  may  be  of  use  in  comparison,  the  date  of  sowing  or  plant- 
ing, the  time  of  maturing  and  harvesting,  the  quantity  of  seed  sown, 
and  the  amount  and  quality  produced ;  and,  if  wheat,  oats,  or  barley, 
the  weight  of  straw  and.grain  respectively.  The  quality  and  treatment 
of  the  soil  should  be  accurately  stated."  Such  details  would  enable 
persons  interested  to  form  an  accurate  judgment  as  to  the  value  of  any 
specific  variety,  and  especially  as  to  tho  climate  and  soil  in  which  it 
will  prove  most  successful.  Many  reports  received  by  the  Department 
lacking  such  data  are  of  no  value  whatever  for  reproduction. 

Some  of  the  results  of  trials  made  with  leading  cereals  distributed 
by  the  Department  are  here  presented.  The  great  number  of  the  varie- 
ties of  vegetable  and  other  seeds,  concerning  which  reports  have  been 
made,  renders  it  impracticable  to  embrace  them  all  in  this  article,  and 
it  is  perhaps  sufficient  to  say  that  a  large  majority  of  the  new  and  im- 
proved varieties  of  such  seeds  have  given  satisfaction  where  their  merits 
have  been  fairly  tested. 
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TAPPAHANNOCK  WHEAT. 

The  Tappahannock  wheat  has  been  widely  distributed  by  the  Depart- 
ment since  the  spring  of  18G2,  and  the  most  favorable  reports  concerning 
its  value  as  a  new  winter  variety  have  been  received.  These  reports, 
from  many  and  widely  separated  portions  of  the  country,  agree  in  plac- 
ing it  among  the  most  desirable  varieties.  It  possesses  the  character- 
istics of  a  superior  wheat,  maturing  early,  yielding  heavily,  rarely  sus- 
taining damage  from  weevil  or  midge,  rust  or  smut,  giving  a  superior 
quality  and  yield  of  flour,  and  withstanding  severe  winters  on  account 
of  its  vigorous  growth.  Few  correspondents,  who  have  given  this 
variety  a  fair  te$t,  decide  against  its  merits  as  an  excellent  winter 
wheat.  There  is  a  great  diversity  in  the  reported  yields,  but  this  arises, 
of  course,  from  the  different  methods  of  treatment,  the  soil,  and  the  sea- 
son. Numerous  returns  have  been  received  of  satisfactory  experiments 
in  the  New  England  States,  the  details  of  some  of  which  were  published 
in  the  last  annual  report. 

A  correspondent  in  Alleghany  County,  New  York,  says  of  his  crop, 
raised  from  seed  furnished  by  the  Department,  that  it  equals  the  original 
seed,  is  pure  and  clean,  has  a  short,  stiff  straw,  will  stand  rich  ground, 
and  is  ten  to  twelve  days  earlier  than  any  other  variety  yet  raised  in 
that  county. 

From  Tioga  County,  Pennsylvania,  a  correspondent  writes  that  the 
Tappahannock  is  ten  days  earlier  than  any  other  variety  grown  there, 
an/1  yields  well.  A  similar  account  comes  from  Greene  County.  A  re- 
sult of  replanting  is  reported  from  Somerset  County,  in  the  same  State. 
One  quart  yielded  ten ;  the  ten  quarts  produced  four  bushels  and  one 
peck;  and  the  four  bushels  yielded  forty-six  and  a  half  bushels  of  excel- 
lent wheat. 

There  is  a  marked  unanimity  among  experimenters  in  the  Southern 
States  in  favor  of  the  Tappahannock,  as  being  well  adapted  to  the  cli- 
mate and  soil  of  that  section.  In  Maryland  it  ripens  early,  thereby 
avoiding  danger  from  the  weevil,  which  in  some  seasons  makes  sad 
havoc  with  the  more  slowly  maturing  varieties.  A  Harford  County 
farmer  reports  a  yield  of  thirty-two  bushels  to  the  acre,  weighing  sixty- 
two  and  a  half  pounds  per  bushel.  In  several  counties  of  Virginia 
where  this  wheat  has  been  fairly  tested,  it  is  supplanting  other  varieties. 
The  seed  distributed  in  Shenandoah  County  ripened  ten  days  in  advance 
of  any  other  variety,  and  yielded  abundantly. 

From  Tazewell  County  the  report  is  made  that  twelve  pounds  of  Tap- 
pahannock "produced  two  hundred  and  fifty  pounds  of  beautiful  wheat; 
in  fact,  the  finest  grain  ever  seen  in  the  county.  The  straw  was  of  a 
bright  golden  color  ,•  the  grain  plump  and  very  fair,  ripening  ten  to  twelve 
days  earlier  than  any  other  kind."  The  seed  was  sown  late  and  the  crop 
sustained  injuries  from  fowls,  rabbits,  &c. 

In  North  Carolina,  this  variety  has  done  well  on  highly  improved  and 
new  land,  but  poorly  on  thin  soil.  By  several  correspondents  it  is  pro- 
nounced superior  to  any  other  kind  for  fullness  and  freedom  from  disease. 
The  increase,  as  shown  by  reports  from  eleven  counties,  varies  from 
thirteen  fold  to  forty-one  fold.  On  common  land  the  yield  was  eighteen 
fold ;  and  sandy  loam,  with  a  top-dressing  of  stable  manure,  twenty- four 
fold ;  on  upland  clay  soil,  twenty-eight  fold.  One  experimenter  sowed 
Tappahannock  in  the  same  field  with  the  Purple-straw,  sowing  at  the 
same  time ;  the  fornfer  ripened  four  days  earlier  than  the  latter,  yielding 
thirty-three  fold,  while  the  Purple-straw  yielded  ten  fold,  lii  South 
Carolina  the  Tappahannock  is  found  to  mature  ten  days  earlier  than 
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the  Alabama  wheat,  and  three  weeks  earlier  than  the  Rough-chaff.  Re- 
ports of  its  tillering  well  come  from  this  State.  In  Abbeville  County, 
there  was  a  return  of  twenty-two  and  a  half  fold  on  red,  stiff  land,  well 
prepared  and  manured.  Union  County  reports  an  increase  of  thirty- 
two  fold,  weighing  sixty-two  and  a  half  pounds  to  the  bushel. 

Several  Georgia  correspondents  state  that  the  Tappahannock  wheat 
is  the  best  yet  introduced  into  their  respective  localities*  In  one  in- 
stance, where  sown  on  land,  manured  with  sheep  droppings,  the  yield 
was  forty-five  fold.  Clayton  County  reports  the  largest  ratio  of  increase, 
sixty  fold. 

A  Crawford  County  correspondent  reports  that  the  Tappahannock  is 
an  early  variety,  comparatively  free  from  rust,  very  prolific  and  heavy, 
weighing  four  pounds  more  to  the  bushel  than  kinds  usually  sown. 

Excellent  yields  are  reported  in  Carroll  County  and  in  Hall  County, 
the  grain  in  each  case  weighing  sixty-five  pounds  to  the  basheL  Nine 
counties  report  favorable  experiments.  On  thin  land  in  Warren 
County  there  was  an  increase  of  thirteen  fold — about  fifty  per  cent, 
more  than  the  usual  harvest  on  similar  land. 

Calhoun  County  and  Clay  County,  Alabama,  givo  encouraging  ac- 
counts of  the  trials  made  with  this  variety,  both  as  to  early  maturity 
and  heavy  ratio  of  increase.  The  Grayson  County  (Texas)  correspond- 
ent reports  that  the  Tappahannock  did  much  better  than  any  other  variety 
with  which  experiments  have  been  made  in  the  county,  yielding  about 
forty  bushels  per  acre,  and  weighing  sixty-three  pounds  to  the  bushel. 
Correspondents  in  Arkansas  report  that  the  Tappahannock  is  much  the 
best  variety  for  the  soil  and  climate  of  the  western  portion  of  the  State. 
In  Drew  County,  in  the  southeastern  port  of  the  State,  on  account  of 
early  sowing  and  manuring,  the  Tappahannock  headed  earlier  than  any 
other  variety.  A  Montgomery  County  correspondent  states,  however, 
that  it  is  a  week  to  ten  days  later  than  common  May  wheat,  and  is  con- 
sequently more  liable  to  rust.  A  correspoakdent,  writing  from  Coffee 
County,  Tennessee,  says  that  vigorous  growth,  hardiness,  early  matu- 
rity, and  freedom  from  smut  and  rust,  commend  the  Tappahannock  as 
the  most  desirable  variety  of  winter  wheat.  In  Maury  County,  one- 
fourth  of  a  bushel  upon  cotton  land,  sown  the  last  of  November,  and 
cut  in  the  second  week  of  June,  yielded  three  hundred  and  twenty-six 
pounds — about  five  and  a  half  bushels,  or  twenty-two  fold.  A  MeNair 
County  correspondent  says  that  it  matures  finely,  stands  the  winter 
well,  and  is  earlier  than  other  varieties.  A  peck  of  the  Tappahannock 
sown  in  Polk  County,  in  stiff,  mulatto  soil,  without  manure,  yielded  four- 
teen fold  better  than  other  varieties  on  the  same  soil.  In  Obion  County 
it  is  reported  as  .standing  wet  land  better  than  any  variety  in  that 
section,  yielding  at  the  rate  of  eleven  and  a  half  bushels  per  acre  more 
than  the  average.  A  Braxton  County  (West  Virginia)  correspondent 
states  that  Tappahannock  fully  satisfies  expectations  in  that  section, 
and  that  it  is  the  general  opinion  of  farmers  that  it  is  the  best  wheat 
yet  raised  in  the  county,  being  hardy,  early,  of  good  quality,  standard 
weight,  and  yielding  well. 

Favorable  accounts  have  been  received  from  Hopkins,  Livingston, 
Russell,  and  Scott  Counties,  Kentucky,  all  uniting  in  the  opinion  that 
the  Tappahannock  ripens  earlier,  affords  a  larger  grain,  and  is  heavier 
than  varieties  usually  sown  in  those  counties,  and  that  it  is  the  best 
wheat  for  the  climate.  One  peck  sown  on  tobacco  land  in  Edmonson 
County  yielded  five  and  one-fourth  bushels — considered  an  extraordinary 
yield  in  that  locality.  A  farmer  of  Garrard  County  states  that  he  sowed 
sixty  bushels  of  Tappahannock,  at  the  rate  of  one  bushel  per  acre,  on 
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land  consisting  of  limestone  mold,  with  reddish  clay  sub-soil,  mixed  with 
gravel.  The  land  had  been  cultivated  in  corn  for  fourteen  years  without 
change,  except  a  crop  of  oats  preceding  the  breaking  of  ground  for 
wheat.  Notwithstanding  a  drought,  the  yield  was  sixteen  bushels  of 
the  very  best  wheat  per  acre.  Its  matted  roots  prevented  freezing  out, 
and  its  early  ripening  was  a  guarantee  against  rusk 

The  Tappahannock  has  succeeded  well  in  Missouri.  From  a  quart  01 
seed  sown  in  Howard  County  in  1SG6,  as  an  experiment,  and  the  product 
sown  each  fall,  the  yield  in  1S69  was  one  hundred  bushels  of  plump 
wheat,  "  far  superior  to  any  other  grown  in  the  county,  and  yielding  one- 
third  more  than  other  varieties,  or  thirty  bushels  to  the  acre,  weighing 
sixty-six  pounds  per  bushel."    The  Phelps  County  correspondent  says : 

On  the  Cth  of  October  I  sowed  twenty  pounds'  of  Tappahannock  wheat  on  corn 
ground,  sandy  loam,  plowed  six  inches  deep  with  turning?  plow,  and  well  harrowed  in, 
and  rolled  in  the  spring.  It  was  harvested  June  18,  full  threo  weeks  earlier  than 
other  wheat  in  the  same  field,  sown  at  the  same  time,  and  treated  in  the  same  manner. 
The  return  was  four  hundred  and  sixteen  pounds  of  clean,  plump  wheat,  or  about  six 
bushels  and  threo  quarters,  weighing  sixty-two  pounds  to  the  bushel — about  twonty- 
one  fold;  while  my  other  wheat  in  the  same  field  yielded  only  eleven  fold.  I  think  it 
will  provo  to  bo  the  best  wheat  for  this  county. 

In  Stoddard  County  the  lowest  yield  of  Tappahannock  was  thirty-five 
bushels  to  the  acre,  pronounced  superior  to  any  ever  grown  in  the  county. 
A  correspondent  writing  from  Washington  County  says  that  the  Tap- 
pahannock is  admirably  adapted  to  the  soil  and  climate  of  Southeastern 
Missouri. 

From  the  Western  States  the  reports  of  experiments  with  the  Tappa- 
hannock wheat  are  not  so  general  nor  full  as  was  to  be  expected  from 
the  amount  distributed.  Correspondents  in  Fulton,  Jackson,  and  Mas- 
sac Counties,  Illinois,  report  fair  yields. 

In  Brown  County,  Indiana,  the  grain  is  large  and  plump,  and  is  thought 
to  be  a  good  wheat  for  rich  bottom  land.  In  Jasper  County  it  made  a 
good  yield,  weighing  sixty-two  pounds  to  the  bushel.  From  Spencer 
County  it  is  reported  to  be  admirably  adapted  to  the  climate  of  that 
section,  a  first-class  wheat  for  rich  bottom  lands,  and  that  of  five  varie- 
ties sown  on  one  farm  the  Tappahannock  was  the  earliest.  It  yielded 
well  in  Washington  County,  but  not  more  than  some  other  varieties,  the 
smut  in  some  cases  injuring  it  seriously.  Another  Indiana  correspondent 
writes: 

I  sowed  four  quarts  of  Tappahannock  wheat  on  tho  15th  of  October,  1808,  on  a  heavy 
clay  soil,  from  which  a  crfp  of  sugar  cane  had  been  harvested.  It  was  well  stirred  with 
tho  plow  and  manured,  after  which  tho  wheat  was  sown  and  harrowed  in.  Harvested 
Juno  26,  tho  yield  by  measurement  being  three;  bushels  and  one  peek,  weighing  one 
hundred  and  ninety-live  pounds.  Heads,  full ;  kernels,  somewhat  larger  than  the 
Genesee,  and  similar  in  general  appearance. 

In  Henry  County  a  farmer  sowed,  on  the  ."5th  of  October,  1868,  one 
peck  of  the  Tappahannock  broadcast,  harrowed  it  in,  and  then  rolled  the 
ground.  It  was  sown  on  about  one-fourth  of  an  acre,  that  hail  produced  a 
crop  of  corn  which  was  cut  off  and  the  ground  broken  up.  Although 
sown  late,  this  wheat  was  the  first  of  several  varieties  to  ripen;  was  cut 
July  3,  and  yielded  nearly  five  bushels  of  superior  wheat. 

Where  experiments  have  been  made  with  the  Tappahannock  in  Ohio 
satisfactory  results  have  been  attained.  A  quart  received  by  a  fanner 
in  Ashland  County  late  in  1806,  produced  twenty-five  j>ouiids;  this 
product  sown,  yielded  six  and  three-fourths  bushels;  and  the  latter,  in 
turn,  one  hundred  and  forty-two  bushels,  weighing  sixty-five  pounds  to 
the  bushel.  An  Erie  County  farmer  reports  that  from  one  quart,  re- 
ceived three  years  ago,  he  has  now  one  hundred  and  fifty-six  bushels  of 
u  splendid  wheat/'    Another  farmer,  in  Champaign  County,  from  one 
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quart,  received  three  years  ago,  and  cultivated  each  season,  this  year 
threshed  one  hundred  and  forty  bushels  as  good  in  quality  as  the  orig- 
inal seed.    A  Henry  County  correspondent  says : 

The  Tappahannock  wheat  received  two  years  ago  from  the  Department  has  been 
grown  two  years  in  drills.  The  second  season,  one  bushel  drilled  on  one  hundred  and 
forty  square  rods  yielded  twenty-two  and  one-half  bushels,  or  at  the  rate  of  twenty- 
five  and  six-sevenths  bushels  per  acre,  while  the  Michigan  White  variety,  in  the  same 
field,  yielded  only  eighteen  bushels  per  acre ;  the  Tappahannock  ripening  two  weeks 
earlier,  and  giving  much  finer  grain. 

A  Highland  County  farmer  reports  that  he  sowed  a  quart  of  Tappa- 
hannock, with  the  following  results :  Product  first  year,  'twenty-two 
pounds ;  second  year,  four  and  one-half  bushels.  From  the  four  and 
one-half  bushels  the  third  year  he  has  four  iacres,  which  he  thinks  will 
make  one  hundred  and  twenty  bushels  of  very  fine  quality.  It  stands 
up  well  on  rich  ground,  and  ripens  a  week  or  ten  days  earlier  than  the 
Red-chaff  Mediterranean,  all  the  grains  being  perfect.  In  Hardin  County 
the  Tappahannock  is  found  to  be  earlier  and  better  than  the  usual  varie- 
ties sown,  and  in  Logan  County  it  matures  ten  days  earlier  than  ordi- 
nary varieties.  In  Meigs  County  a  farmer  sowed  broadcast  eight 
bushels  of  the  Tappahannock  on  high  second  creek  bottom  land,  the 
product  being  one  hundred  and  eighty-six  bushels;  another  sowed 
broadcast  one  and  a  half  bushel  on  fallow  ground,  sandy  hill  land, 
formerly  timbered  with  white  oak  and  poplar,  and  harvested  forty-eight 
bushels. 

C.  E.  Goodrich,  of  Ionia  County,  Michigan,  says,  in  the  Western 
Eural  of  July  22,  18G9,  that  five  years  ago,  when  his  attention  was  first 
called  to  the  subject,  he  became  satisfied  that  the  Tappahannock  was  the 
earliest  white  wheat,  since  which  time  he  has  been  testing  its  various 
qualities  with  the  view  of  its  taking  the  place  of  the  SouJ6.  He  has 
found  it  to  be  the  earliest,  that  it  has  so  far  invariably  evaded  the 
attacks  of  the  midge,  and  that  the  weight  averages  sixty-four  to 
sixty-six  pounds  per  bushel,  while  the  yield  is  fully  equal  to  that  of  the 
Souk.  From  fifty-five  acres  sown  by  himself  and  neighbors  in  the  fall 
of  1867,  there  were  harvested  1,562  bushels,  or  an  average  of  over 
twenty-eight  bushels  per  acre.  This  was  sown  on  as  great  a  diversity 
of  soil  and  had  as  different  treatment  as  any  one  could  desire  for  ex-  • 
perimental  purposes.  On  a  heavy  timber  land  farm,  which  had  not 
raised  a  good  crop  of  wheat  for  five  years,  on  account  of  the  midge,  it 
gave  thirty  bushels  per  acre.  On  another  field  of  river  bottoms  it 
lodged  so  badly  as  to  compel  the  use  of  the  scythe  and  horse-rake  in 
harvesting,  but  gave,  notwithstanding  the  heavy  loss  in  gathering, 
thirty-five  bushels  to  the  acre,  the  kernel  of  which  was  so  plump  and 
white  as  to  pass  readily  for  "  extra  white. ?'  in  market.  From  three  acres 
of  corn  ground  he  harvested  one  hundred  and  ten  bushels.  Mr.  Good- 
rich is  satisfied  that  whatever  could  be  expected  of  the  Soule  under  the 
most  favorable  circumstances  can  be  relied  on  from  the  Tappahannock, 
and  very  pertinently  concludes : 

Now,  if  this  or  any  other  variety  will  fill  the  place  of  the  Sonic*  in  market,  and  es- 
cape the  attack  of  the  midge,  it  wiU  surely  be  to  our  interest  to  raise  such,  and  to 
make  an  effort  to  regain  our  reputation  for  "  extra  wheat,"  which  has  suffered  sadly  in 
the  past  few  years  by  raising  so  much  amber  and  red  wheat.  Of  the  20,000,000  bush- 
els grown  in  the  State  in  1869,  probably  less  than  5,000,000  would  pass  as  extra,  and  at 
fifteen  to  thirty  cents  per  bushel  difference  in  price,  it  will  bo  seen  that  in  tho  aggre- 
gate this  is  an  item  of  no  small  importance  to  Michigan  farmers ;  for,  if  a  man  raises 
five  hundred  bushels  of  wheat,  and  loses  fifteen  cents  per  bushel,  (the  difference  in  onr 
market  between  the  best  Tread  well  and  Deihl,  Soule*,  or  Tappahannock,)  he  loses  §75, 
or  enough  to  buy  seed  of  a  bettor  variety. 

An  experiment  with  Tappahannock  and  Treadwell  in  Hillsdale  County 
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resulted  as  follows:  Four  measured  bushels  of  Tappahannock  were 
sown  on  a  well-prepared  soil,  of  moderate  fertility,  at  the  rate  of  one 
bushel  to  the  acre  5  by  the  side  of  it,  and  treated  in  the  same  manner, 
the  Tread  well  was  sown  at  the  rate  of  one  and  one-third  bushels  to  the 
acre.  The  Tappahannock  ripened  and  was  cut  twTo  weeks  earlier  than 
the  Treadwell,  producing  twenty-nine  bushels  to  the  acre.  The  Tread- 
well,  with  a  much  heavier  straw,  yielded  twenty  bushels  to  the  acre, 
showing  forty-five  per  cent,  in  favor  of  Tappahannock. 
Hon.  J.  Bidwell,  writing  from  Chico,  California,  says : 

Everything  considered,  the  Tappahannock  is  the  hest  wheat  of  three  kinds  experi- 
mented with.  With  careful  cultivation  on  our  best  soils,  the  yield  may  go  to  fifty  and 
even  to  sixty  bushels  per  acre. 


ARNAUTKA  WHEAT. 

This  variety  of  spring  wheat  was  introduced  into  this  country  by  the 
Department  in  1864,  having  been  purchased  in  Odessa,  Russia.  It  has 
been  distributed  annually  since  that  year,  and  has  steadily  grown  in 
the  estimation  of  wheat  culturists.  It  has  been  found  to  be  an  early 
and  hardy  variety,  yielding  heavily.  The  grain  is  fair  and  plump.  In 
latitudes  where  the  season  of  spring  wheat  growing  is  short,  its  early 
maturity  is  a  valuable  consideration.  The  average  weight  per  bushel 
is  sixty-two  pounds.  Some  accounts  of  failure  have  been  reported,  but 
they  are  rare,  and  in  several  cases  due  to  unusual  seasons.  In  Pulaski 
County,  Virginia,  several  farmers  are  reported  as  having  failed  to  raise 
crops,  but  no  special  reasons  are  assigned,  nor  the  mode  of  treatment 
given.  One  of  them,  however,  concluded  to  try  Arnautka  as  a  winter 
wheat.  Having  sown  in  the  fall,  he  was  surprised  to  find  that  it  filled 
out  well  aud  yielded  heavily. 

A  few  examples  of  successful  culture  will  show  the  adaptability  of 
this  wheat  to  a  variety  of  climates  in  this  country. 

A  farmer  writiug  from  Hancock  County,  Maine,  says : 

The  Arnautka  is  tho  handsomest  wheat  ever  seen  in  this  vicinity,  and  is  peculiarly 
adapted  to  our  soil  and  climate ;  in  fact,  the  quality  of  the  wheat  surprises  every  one. 
I  much  doubt  if  finer  wheat  is  produced  in  any  of  the  Western  States. 

In  Sagadahoc  County,  four  quarts  of  the  Arnautka,  sown  May  1,  on 
rocky  soil,  on  which  corn  had  been  raised  the  year  before,  ripened  eight 
or  ten  days  earlier  than  other  spring  wheat  sown  at  the  same  time,  and 
produced  two  and  one-half  bushels.  In  Addison  County,  Vermont,  four 
quarts,  sown  May  1,  harvested  the  second  week  in  August,  yielded 
about  three  bushels,  or  twenty-four  fold.  The  soil  was  clay,  plowed 
the  year  before,  and  lightly  manured.  The  straw  stood  strong,  heads 
heavy,  and  berry  long  and  full.  It  is  supposed  that  this  variety  will 
prove  as  valuable  to  that  section  of  the  country  as  did  the  Black  Sea 
"wheat,  which  was  originally  introduced  from  the  same  latitude.  In  Or- 
leans County  it  proved  as  early  as  any  variety.  Three  quarts  yielded 
about  two  bushels.  In  Carroll  County,  New  Hampshire,  sixteen  bush- 
els were  raised  from  one  bushel,  sown  on  corn  land  of  an  ordinary  char- 
acter, and  without  any  special  preparation  by  manuring.  It  was  reaped 
like  ordinary  grain,  no  care  having  been  taken  to  save  all  the  heads. 
The  heads  were  not  long,  but  the  kernels  were  large  and  fully  developed. 
In  Steuben  County,  New  York,  seed  sown  in  the  first  week  of  May  wa>s 
harvested  August  23,  yielding  twenty-one  bushels  to  the  a<jrc.  Ten 
pounds  sown  in  Rock  County,  Wisconsin,  yielded  nearly  four  bushels  of 
seed  tit  for  sowing.    Eight  pounds  sown  in  Pierce  County  April  26, 
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threslied  September  20th,  produced  three  hundred  and  ten  pounds  of 
excellent  wheat.  A  correspondent  in  Lincoln  County,  Illinois,  reports 
a  yield  of  thirty  bushels  to  the  acre,  at  least  two  weeks  earlier  than  the 
Italian  spring  wheat  sown  at  the  same  time.  Another  correspondent, 
writing  from  the  same  county,  reports  a  product  at  the  rate  of  fifty 
bushels  to  the  acre  for  two  successive  seasons.  A  Grand  Traverse, 
Michigan,  farmer  says  that  the  Arnautka  wheat  is  generally  acknowl- 
edged to  be  the  best  variety  ever  seen  there. 

An  Iowa  correspondent,  writing  from  Marion  County,  reports  that 
nine  pounds  sown  on  the  10th  of  April  yielded  one  hundred  and  sixty 
pounds  of  No.  1  wheat,  weighing  sixty  pounds  to  the  bushel.  Floyd 
County,  same  State,  reports  a  yield  of  ninety-six  pounds  from  one 
pound  and  ten  ounces  of  seed,  sown  on  new  land  $  a  little  more  than 
sixty-fold.  A  farmer  of  Dixon  County,  Nebraska,  reports  a  yield  at 
the  rate  of  thirty  bushels  to  the  acre;  the  grain  being  considerably 
larger  than  other  varieties  sown  in  his  vicinity,  and  ripening  four  to  six 
days  earlier.  In  Douglas  County,  two  bushels  were  sown  on  newly 
broken  upland.  It  stood  well  throughout  a  long  wet  season,  growing 
to  a  height  of  five  and  a  half  feet.  The  yield  was  at  the  rate  of  thirty- 
five  bushels  by  measurement  and  forty  bushels  by  weight  to  the  meas- 
ured acre.  This  variety  seems  to  be  well  adapted  to  the  climate  of  the 
great  wheat-growing  region  of  Minnesota.  A  Eice  County  corre- 
spondent gives  the  following  account  of  a  successful  experiment : 

I  received  exactly  eight  pounds  of  the  Arnautka  wheat  from  the  Department,  which  I 
sowed  on  the  27th  of  April,  1869.  The  ground  was  new  breaking ;  consequently,  the 
best  for  any  kind  of  wheat  in  this  part  of  the  conntry.  I  sowed  on  the  same  day  Scotch 
fife,  on  the  same  kind  of  ground,  in  order  to  see  which  would  ripen  first.  The  Arnautka 
was  fit  to  cnt  about  one  week  earlier  than  the  Scotch  fife.  The  straw  or  stem  of  the 
Arnautka  is  fully  as  strong  as  that  of  the  Scotch  fife.  It  is  a  bearded  wheat,  and  re- 
sembles the  "  Hedge-row  wheat,"  formerly  raised  in  Illinois,  except  that  the  heads  are 
much  larger.  The  kernel  of  the  Arnautka  is  unquestionably  the  largest  that  has  ever 
come  under  my  observation,  and  I  have  every  reason  to  believe  that  it  is  one  of  the 
best  kinds  of  wheat  for  large  yield  that  has  ever  been  introduced  into  this  State.  I 
think  I  can  thresh  about  five  bushels  from  the  eight  pounds  sown.  At  this  rate,  the 
yield  would  be  forty  bushels  from  a  bushel  and  four  pounds  of  seed,  or  about  sixty 
bushels  to  the  acre,  by  sowing  one  and  a  half  bushel.  I  think  it  will  not  do  quite  so 
well  on  old  ground  on  which  wheat  has  been  raised  for  a  number  of  years,  but  I  do 
believe  it  will  average  fifty  bushels  per  acre  on  any  ground  fit  for  any  other  kind  of 
wheat. 

A  writer  in  the  Prairie  Farmer  boars  the  following  testimony  as  to  the 
f  alue  of  this  variety : 

I  received  a  sample  of  the  Arnautka  wheat  from  the  Department  of  Agriculture  id 
the  spring  of  1867,  and  was  well  pleased  with  the  yield  and  the  quality  of  the  grain. 
I  sowed  it  again  in  the  spring  of  18G8,  and  had  a  bountiful  yield.  I  had  four  bushels 
of  it  ground  to  test  the  quality  of  its  flour,  and  am  fully  satisfied  with  both  the  quan- 
tity and  quality,  and,  unless  it  changes  materially  for  the  worse,  shall  continue  to  raise 
it.  It  has  produced  at  the  rate  of  fifty  bushels  to  the  acre  the  past  two  years,  and  lias 
been  carefully  examined  by  many  of  the  fanners,  grain  merchants,  and  millers  in  this 
vicinity,  who  are  ail  satisfied,  from  present  knowledgo  of  its  qualities,  that  it  is  a  val- 
uable acquisition  for  wheat  growers.  A  few  weeks  ago  I  carried  to  the  mill  one  bushel 
of  white  Michigan  Tuscan  winter  wheat,  weighing  fifty-eight  and  a  half  pounds  ;  prod- 
uct of  first  quality  flour,  thirty-eight  and  a  half  pounds.  One  bushel  of  the  Arnautka 
wheat,  weighing  sixty-two  and  a  half  pounds,  yielded  fifty-one  and  a  half  pounds  of 
fine  flour. 

ENGLISH  VARIETIES. 

In  the  fall  of  1868,  the  Commissioner  purchased  from  parties  in  Eng- 
land three  kinds  of  winter  wheat,  which  had  been  recommended  as  su- 
perior varieties,  viz.,  the  Rough  Chaff,  the  Talavera,  and  the  Polish. 
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The  Talavera  was  an  Italian  wheat,  introduced  into  England,  and 
grown  successfully.  The  Polish  originated  in  the  country  indicated  by 
its  name,  and  also  flourished  well  in  England.  The  kernels  were  fine 
and  plump,  and  of  unusual  weight.  These  varieties  were  distributed 
for  the  purpose  of  experiment  in  many  States  of  the  Union,  but  they  do 
not  seem  to  suit  the  climate  and  soil  of  the  country.  They  certainly 
have  not  fulfilled  expectations,  as  reports  have  been  almost  uniformly 
unfavorable. 

In  the  Southern  States  the  Talavera  variety  has  failed  entirely,  the 
seasons  being  too  short  to  permit  its  coming  to  maturity.  In  South 
Carolina  it  rusted  so  badly  as  not  to  be  worth  harvesting.  The  English 
Eough  Chaff  failed  also,  on  account  of  its  late  maturity  and  liability  to 
rust.  In  Ocean  County,  New  Jersey,  the  heads  produced  were  poor, 
the  grains  shriveled  and  imperfect,  the  seed  had  been  sown  thinly  on  a 
clay  loam,  which  had  been  well  manured ;  other  wheat  near,  sown  at 
the  same  time  and  treated  in  a  similar  manner,  produced  more  than  the 
average  of  excellent  grain.  In  Cumberland  County,  Virginia,  it  proved 
a  failure,  while  Eed  Purple  stem,  growing  on  either  side,  yielded  a  fine 
crop.  In  North  Carolina  it  only  partially  matured,  and  in  South  Caro- 
lina, where  treated  in  all  respects  like  the  Tappahannock,  it  proved 
three  weeks  later  than  this  variety,  and  rusted  so  badly  that  the  heads 
did  not  fill  and  the  product  was  valueless. 

A  Washington  County  (Ohio)  correspondent  incloses  a  few  heads  of 
Eough  Chaff,  produced  from  seed  furnished  by  the  Department,  and 
speaks  as  follows  of  the  experiment: 

I  feel  much  disappointed  at  the  result.  It  promised  well  until  about  the  20th  of 
June,  from  which  time  it  seemed  to  remain  for  several  days  without  change,  except 
growing  a  little  dull  in  color — my  other  wheat  turning  quite  yellow.  On  examining  it, 
I  found  that  the  stalk  appeared  to  be  dead  and  the  grains  filled  as  you  will  see.  I  dis- 
covered no  rust  upon  the  stalk  or  blade.  I  regret  very  much  that  so  fine  a  wheat  should 
fail  here.    Tho  stalks  were  rather  short,  but  large,  aud  stood  erect. 

In  some  portions  of  New  York  the  Polish  wheat  seems  to  have  done 
comparatively  well.  In  Steuben  County,  where  sown  on  new  ground, 
it  yielded  twenty-four  bushels  to  the  acre.  A  good  crop  is  reported  in 
Broome  County.  On  very  rich  land  in  Chautauqua  County  the  growth 
was  rank,  but  the  wheat  lodged  and  was  struck  by  rust,  so  that  it 
amounted  to  nothing.  In  Suffolk  County  the  product  was  about  equal 
to  that  of  the  Bearded  Eed  wheat.  Eeports  from  Virginia,  West  Vir- 
ginia, and  Southern  Blinois  indicate  that  this  variety  is  not  early  enough 
for  those  latitudes. 

Hon.  John  Bidwell,  of  Butte  County,  California,  reports  the  following 
experiments  with  wheat  received  from  the  Department: 


Variety. 


Tappahannock 
Itou-h  Chaff. . 
Talavera 


When  gown. 


Jan.  27, 1860 
Jan.  27, 1669 
Jan.     23, 1809 


Quantity 
sown. 


Pound*. 
6 


Area  sown. 


Sq.  rods. 

1C9.  **»4 

40.  (fc2 

18.80 


YieltU 


Ru*hi>U. 

«**J>     MM) 

c.  ir.o 

4L01G 


That  is,  the  Tappahannock  was  sown  at  the  rate  of  forty-four  pouuds 
to  the  acre,  and  yielded  at  the  rate  of  21.9G  bushels  per  acre;  the  Bough 
Chaff,  sown  at  the  rate  of  thirty  pounds  to  the  acre,  yielded  at  the  rate 
of  24.38  bushels  per  acre ;  and  the  Talavera,  sown  at  the  rate  of  iifty-ono 
pounds  to  the  acre,  yielded  at  the  rate  of  34.18  bushels  to  the  acre. 
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The  result  of  au  experiment  with  three  varieties  on  the  farm  of  tho 
Agricultural  College  of  Pennsylvania,  is  thus  tubulated : 


Variety, 


Tappahannock 

Talavera 

Bough  Chaff.,. 


p  o  c; 

£  8  S 

a  5 

S.a 

.a 
aj 

s 

u 

a     « 
ea  t-  a 

&&2 

d  per  o 
fan  ac 

straw  i 
th  of 

4» 

*o      ° 

"=»  o 

«~.a 

■a 

.2  ^3 

Gross  yic 
eighth 

©  to 

•saw 
^  o  cj 

Lbs. 

Bush,  qts. 

Lbs. 

X**. 

64 

3        5 

5763 

374J 

53 

1      21$ 

4(K>£ 

312 

49J 

i     n 

331 

279i 

•- *  o 

2 

c  tX) 
fc£«  Z 

•3  a  u 
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EXCELSIOR  OATS. 

The  Excelsior  oats,  first  distributed  by  the  Department  in  the  spring 
of  1868,  were  purchased  in  Bristol,  England.  They  were  grown  in 
Somerset  County,  where  they  were  remarkable  for  early  and  prolific 
yield  and  weight.  These  oats  are  white  and  handsome,  and  have  been 
successfully  raised  in  different  latitudes  of  this  country,  losing  none  of 
their  excellence  by  transfer  from  their  native  soil.  The  average  weight 
per  bushel  is  forty-nine  pounds.  Perhaps  no  new  variety  introduced  in 
this  country  has  given  so  general  satisfaction,  or  such  promise  of  ma- 
terial appreciation  of  the  quality  and  quantity  of  our  oat  crop. 

Lovi  Bartlett,  of  Warner,  New  Hampshire,  has  experimented  with  dif- 
ferent varieties  of  oats  during  the  year,  and  pronounces  in  favor  of  the  . 
Excelsior.  The  Norway  oats  weighed  thirty-four  pounds  to  the  bushel, 
the  Excelsior,  forty  pounds.  Unfortunately,  a  large  part  of  the  land  upon 
which  these  oats  were  sown  was  very  sandy  and  suffered  severely 
from  the  drought.  Those  in  the  sandy  soil  grew  only  twelve  to  eighteen 
inches  high,  while  on  a  compact  and  moist  soil  they  grew  four  to  over 
five  feet  in  height.  Those  on  the  dry  portions  were  harvested  six  to 
nine  days  earlier,  the  kernels  being  small  and  light.  A  correspondent 
of  the  Department,  writing  from  Dunbarton,  New  Hampshire,  reports 
that  three  quarts  and  one  pint,  sown  broadcast  on  land  with  which 
no  extra  care  had  been  taken,  produced  two  hundred  and  twenty-six 
pounds.  The  stalks  were  very  large  and  heavy.  In  some  cases  a 
single  seed  sent  out  as  many  as  fourteen  stalks.  The  oats  were  very 
large  and  plump  and  thin  hulled,  the  straw  free  from  rust  or  mildew, 
while  oats  of  the  old  varieties,  in  the  same  field,  were  nearly  destroyed 
by  these  causes.  An  Oxford  County  (Maine)  correspondent  considers 
this  variety  far  superior  to  any  other  yet  grown  in  that  section.  Three 
quarts,  sown  May  10,  on  intervale  soil,  in  fair  condition,  made  a  fine 
growth,  standing  five  and  one-half  feet  high,  without  any  disposition  to 
lodge.  They  were  cut  August  18,  and  yielded  three  bushels  and  four 
quarts,  of  superior  quality,  weighing  forty-four  pounds  to  the  bushel. 
The  secretary  of  the  Wilmington  (Vermont)  Agricultural  Society  says 
the  Excelsior  oats  yielded  at  the  rate  of  sixty-six  and  one-fourth  bushels 
per  acre,  weighing  thirty-eight  pounds  to  the  bushel.  They  ripened  ten 
days  earlier  than  the  common  varieties,  and  eighteen  days  earlier  than 
the  Norway  oats.  He  is  of  the  opinion  that  they  are  the  most  valuable 
oats  ever  grown  in  the  State.  Seed  was  used  at  the  rate  of  two  bushels 
to  the  acre. 

A  farmer  of  Broome  County,  New  York,  reports  that  he  sowed  seven 
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quarts  in  a  sandy  loam  soil,  which  had  been  manured  and  planted  in 
corn  the  previous  year.  The  land  was  a  river  plat,  twenty  rods  of  which 
were  devoted  to  the  experiment.  The  grain  was  cut  August  12,  and 
threshed  in  December,  yielding  four  and  a  half  bushels ;  weight,  thirty- 
five  pounds  to  the  bushel ;  or  thirty-six  bushels  to  the  acre  by  measure- 
ment^and  about  thirty-nine  and  a  half  bushels  by  weight. 

In  Herkimer  County,  the  seed  sown  on  good  gravelly  soil  yielded  well, 
the  crop  weighing  forty-one  pounds  to  the  bushel ;  straw  vigorous  and 
strong.  From  five  pounds  sown  in  Oswego  County  there  was  a  return 
of  four  bushels. 

The  yield  in  Tioga  County,  Pennsylvania,  proved  excellent,  the  grain 
ripening  in  ninety  days  from  the  date  of  sowing ;  weight,  forty  pounds 
to  the  measured  bushel.  Hon.  E.  J.  Haldeman,  writing  from  Dauphin 
County,  says: 

The  Excelsior  oats  which  I  distributed  have  been  verbally  reported  to  ino  as  having 
done  admirably.  Different  parties  have  told  me  that  their  pound  of  seed  produced 
nearly  four  bushels,  and  that  they  will  weigh  about  fifty  pounds  per  bushel.  This  is 
excellent  for  our  valley,  where,  in  recent  years,  the  oats  have  not  ranged  over  twenty- 
tivo  pounds  to  the  bushel. 

In  Cumberland  County  the  Excelsior  oats  camq  up  promptly,  grew 
vigorously,  and  produced  a  stiff,  tall  straw,  with  a  large  yield  of  heavy 
oats,  which  took  the  highest  premium  at  the  county  fair. 

An  experimenter  in  Kent  County,  Delaware,  sowed  one  and  one-eighth 
bushel  on  one-eighth  of  an  acre,  fairly  improved.  The  yield  was  eight 
and  one-quarter  bushels,  equal  in  all  respects  to  the  seed  sown.  The 
seed  was  sown  at  the  rate  of  two  bushels  per  acre,  the  yield  correspond- 
ing to  sixty-six  bushels  per  acre.    He  says : 

With  our  common  white,  or  mixed  black  and  white  oats,  we  realized  as  the  best 
crops  not  over  thirty-five  or  forty  bushels  per  acre,  while  the  weight  per  bushel  would 
not  average  over  twenty-ei^ht  to  thirty  pounds.  The  product  from  my  Excelsior  seed 
averaged  thirty-eight  to  thirty-nine  pounds  to  the  bushel. 

In  Wood  County,  Ohio,  the  Excelsior  grew  a  foot  higher,  and  gave  a 
much  larger  product,  than  the  oats  usually  sown  in  that  county. 

In  Wayne  County,  one  quart  sown  on  a  clay  and  loamy  soil  yielded 
five  bushels  and  twenty-five  pounds,  weighing  forty-two  pounds  to  the 
measured  bushel. 

Several  counties  in  Illinois  return  favorable  accounts  of  experiments; 
also,  several  counties  in  Indiana. 

A  Perry  County,  Missouri,  correspondent  says  that  this  variety  has 
more  than  fulfilled  all  the  expectations  entertained  of  it,  yielding  on  good 
upland  over  eighty  fold,  and  producing  a  heavier  grain  than  the  original 
seed.    Sown  on  bottom  land  the  yield  is  lighter  and  the  grain  smaller. 

In  St.  Louis  County,  seed  sown  April  0  on  new  bottom  land  was  har- 
vested July  14,  yielding  sixty-four  fold.  The  stalks  stood  over  five  feet 
high,  and  were  unusually  stout,  showing  no  disposition  to  lodge. 

In  Hennepin  County,  Minuesota,  the  Excelsior  yielded  sixty-five 
bushels  of  superior  oats  to  the  acre.  The  correspondent  regards  this 
variety  as  a  valuable  acquisition,  and  altogether  worthy  of  its  name. 

An  experiment  made  on  the  farm  of  the  Michigan  State  Agricultural 
College  is  reported  as  follows: 

Thirty-four  pounds  of  Excelsior  outs  were  sown  broadcast  on  36-100  of  an  acre,  April 
30,  the  grain  weighing  sit  the  rate  of  forty-seven  pounds  per  bushel.  The  crop  was 
harvested  August  5,  and  threshed  August  fo  ;  weight  of  grain,  seven  hundred  and  two 
pounds ;  straw,  one  thousand  and  fifty-eight  pounds.  One  bushel  weighed  155.7  pounds. 
Yield  per  acre,  by  weight,  G0.6  bushels.  Ratio  of  straw  to  grain,  1.51  to  1.  The  soil 
was  a  sandy  loam.  The  preceding  crops  were  Swedish  turnips  in  18od,  and  com  in 
1867. 
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In  Jackson  County  a  yield  of  fifty-nine  bushels  to  the  acre  is  rei>orted, 
weighing  thirty -nine  pounds  to  the  bushel.  The  crop  was  cut  five  days 
before  other  oats  sown  on  the  same  day. 

WHITE  SCHONEN  OATS. 

The  White  Schonen,  or  Beautiful,  oats  were  purchased  by  the  Depart- 
ment in  Hamburg,  Germany,  and  distributed  in  the  spring  of  1868.  This 
variety  is  a  native  of  Sweden.  The  grain  is  plump  and  very  handsome, 
the  heads  large,  and  the  straw  stiff  and  strong.  It  is  not  so  early  a 
variety  as  the  Excelsior,  but  is,  perhaps,  quite  as  prolific.  Owing  to  the 
brief  period  which  has  elapsed  since  these  oats  were  given  out  for  ex- 
periment among  farmers,  reports  have  not  reached  the  Department  from 
as  many  portions  of  the  country  as  would  warrant  a  positive  statement 
as  to  their  adaptability  to  our  diversified  soil  and  climate. 

The  Michigan  State  Agricultural  College  experimented  with  them  in  the 
growing  season  of  1869,  on  sandy  loam.  The  seed  was  sown  April  26, 
in  drills,  on  78-100  of  an  acre,  and  weighed  at  the  rate  of  forty  pounds 
per  bushel.  The  crop  was  harvested  August  2  :  weight  of  grain,  155.5 
pounds ;  weight  of  straw,  210.5  pounds.  One  busnel  weighed  37.5  fjounds. 
Yield  per  acre,  by  weight,  62.3  bushels.    Eatio  of  straw  to  grain.  1.35  to  1. 

In  Tioga  County,  Pennsylvania,  they  proved  to  be  ten  days  later 
than  the  Excelsior. 

This  variety  has  been  pronounced  "valuable"  in  New  York,  Pennsyl- 
vania, Maryland,  West  Virginia,  Illinois,  Wisconsin,  Michigan,  Missouri, 
Kansas,  and  Nevada.  A  correspondent  in  Whiteside  County,  Illinois, 
reports  a  yield  of  seventy-five  bushels  to  the  acre.  In  Bay  County, 
Michigan,  a  crop  weighed  forty-six  pounds  to  the  bushel.  In  Esmeralda 
County,  Nevada,  this  variety  is  reported  as  superior  to  any  previously 
grown  in  the  State.  The  secretary  of  the  Wilmington  (Vermont)  Agri- 
cultural Society  reports  that  the  White  Schonen  yielded  at  the  rate  of 
one  hundred  and  four  and  seven-eighths  bushels  per  acre.  The  crop 
matured  ten  days  later  than  the  common  oats,  but  not  too  late  for  the 
climate. 

A  report  from  Dauphin  County,  Pennsylvania,  pronounces  this  a  re- 
markably fine  variety,  yielding  largely,  and  weighing  nearly  forty  pounds 
to  the  bushel. 

OTHER  VARIETIES  OF  OATS. 

Samuel  Donaldson,  of  Atchison,  Pennsylvania,  reports,  under  date 
of  November  30,  1869,  the  following  experiment  with  the  White  New 
Brunswick  oats : 

Two  years  ago  last  April  I  received  one  pint  of  Now  Brunswick  oats  from  the  Depart- 
ment of  Agriculture,  from  which  I  realized  one-half  bushel.  In  the  spring  of  1808  I 
sowed  these,  and  received  fifteen  bushels.  The  fifteen  bushels  wero  sown  iast  spring, 
and  this  fall  I  threshed  three  hundred  bushels  of  as  good  oats  as  I  ever  saw,  weighing 
forty-five  pounds  to  the  bushel.  The  grasshoppers  eat  off  at  least  fifty  bushels  before 
harvesting.  The  fifteen  bushels  wero  sown  on  six  acres  which  had  been  broken  up  the 
year  before  ami  planted  in  corn. 

A  farmer  of  Ottawa  County,  Michigan,  is  sanguine  that  he  can,  with 
careful  cultivation,  raise  from  fifty  to  sixty  bushels  per  acre  of  this 
variety. 

Hiram  Capron,  of  Paris,  Ontario,  says  of  the  White  Somerset  oats, 
received  from  the  Department : 

They  were  sown  on  dry,  warm  land,  and  yielded  seventy  bushels ;  there  was  some 
shrinkage,  or  the  yield  would  have  been  greater.    It  was  the  handsomest  field  of  oats 
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I  ever  saw.    They  were  sown  thin ;  but  from,  five  to  twenty  stalks  shot  out  from  ea< 
seed.    The  straw  was  large,  standing  about  fivo  feet  high. 

In  Montrose  County,  Pennsylvania,  one  quart  of  the  Somerset  oa 
yielded  two  and  a  half  bushels  by  weight,  forty  pounds  per  bushel  I 
measure. 

EXPERIMENTS  WITH  OATS  AND  BAELEY. 

The  following  valuable  experiments  are  reported  by  the  president  < 
the  Agricultural  College  of  Pennsylvania: 

The  oats  and  barley  received  from  tho  Department  of  Agriculture  in  the  wint 
and  spring  of  1868-'69,  were  committed  to  William  C.  Huey,  assistant  superintcude 
of  tho  Central  Experimental  Farm  connected  with  the  college,  for  trial  upon  the  e 
perimental  plots,  each  of  wrhich  contains  exactly  one-eighth  of  an  acre.  The  result 
abstracted  from  his  interesting  report,  are  given  in  tho  following  table,  showing  the  tin 
of  sowing,  cutting,  and  housing,  and  the  product  in  pounds  in  the  sheaf  and  in  tl 
grain: 


Plot  No.  105— Excelsior  oats. 

Plot  No.  106— Excelsior  oats. 

Sown. 

Cut 

Housed. 

Product,  pounds. 

Sown. 

Cut 

Housed. 

Product,  poum 

Sheaf. 

Grain. 

Sheaf. 

Grai 

April  14. 

July  30. 

August  2. 

700 

257 

April  14. 

July  30. 

August  2. 

G90 

26C 

Plot  No.  501— Excelbiob  oats. 

Plot  No.  503— White  Schonen  oats. 

May  3. 

July  30. 

August  2. 

725 

237 

May  3. 

July  30. 

August  2. 

780 

251 

Plot  No.  505— Somerset  oats. 

Plot  No.  502— Saxootan  barley. 

Hay  3. 

July  30. 

August  3. 

525 

206 

May  3. 

July  30. 

August  2. 

050 

10S 

Plot  No.  504— Pbobbtikb  bablet. 

Plot  No.  104— Common  four-bowed  bablbt. 

May  3. 

July  30. 

August  2. 

520 

170 

April  12. 

July  30. 

August  2. 

505 

203 

From  this  table  it  will  bo  noted  that  tho  several  varieties  produced  at  the  followii 
rates  per  acre : 


Excelsior  oats,  plot  105,  64$  bushels  per  acre. 
Excelsior  oats,  plot  106,  65  bushels  per  acre. 
Excelsior  oats,  plot  501,  59i  bushels  per  acre. 
White  Schonen  oats,  plot  503,  64|  bushels  per  acre. 


Somerset  oats,  plot  505,  51 J  bushels  per  acre. 
Saxonian  barley,  plot  502,  32  40-47  bushels  peraoi 
Probstier  barley,  plot  501,  29  bushels  per  acre. 
Common   four-rowed    barley,    plot  104,   35  27- 
bushcls  per  acre. 


The  White  Schonen  oats  matured  later  than  the  other  varieties,  and  were  cut  a  fe 
days  before  they  were  fully  ripe.  This  variety  and  the  Excelsior  are  likely  to  pro^ 
very  valuable  additions,  and  the  Commissioner  of  Agriculture  is  entitled  to  the  thanl 
of  the  community  for  their  introduction. 

D.  A.  A.  Nichols,  of  Westfleld,  New  York,  says : 

I  sowed  eight  quarts  of  the  Excelsior  oats  the  first  week  in  May  on  ground  plowc 
the  previous  fall.  Soil,  a  strong  clayey  loam.  They  were  sown  at  the  rate  of  tv 
bushels  per  acre,  and  harrowed  in  thoroughly.  On  tho  same  lot,  with  only  a  sma 
strip  of  barley  between,  I  sowed  'he  common  black,  or  horse-mane,  oats,  at  the  san 
rate  per  acre,  the  soil  being  apparently  the  same  in  both  pieces.  Both  kinds  were  ha 
vested  alike  and  threshed  with  a  flail.    The  yield  was  as  follows : 

Excelsior,  8  pounds  sown,  245  pounds  yield. 
Black,  160  pounds  sown,  1,536  pounds  yield. 
Excelsior  yielded,  by  measure,  7  bushels. 
Excelsior  yielded,  by  weight,  75i  bushels. 
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Black  yielded,  by  measure,  48  bushels. 
Black  yielded,  by  weight,  48  bushels. 
Excelsior  seed  sown  weighed  51  pounds  per  bushel. 
Black  seed  sown  weighed  32  pounds  per  bushel. 
Excelsior  yielded  per  pound,  sown,  30£  pounds. 
Black  yielded  per  pound,  sown,  9fo  pounds. 
Weight  of  crop  per  bushel  Excelsior,  35  pounds. 
Weight  of  crop  per  bushel  black,  32  pounds. 

By  the  foregoing  it  will  be  seen  that,  although  the  weight  of  the  Excelsior  oats  was 
reduced  about  one-third,  the  result  was  good,  showing  that  even  in  poor  seasons  the 
Excelsior  oats  will  bo  a  decided  acquisition  to  the^value  of  the  crop.  The  straw  was 
stiff  and  largo  enougji  to  hold  up  the  heavy  heads ;  not,  however,  so  coarse  as  tho  so- 
called  Norway  oats  grown  in  this  section,  and  therefore  more  valuable  as  forage. 

BARLEY. 

Of  the  several  kinds  of  barley  disseminated  by  the  Department,  the 
Saxonian  variety  seems  to  be  the  favorite.  In  Dauphin  County,  Penn- 
sylvania, it  did  exceedingly  well,  and  was  pronounced  to  be  a  variety 
worthy  of  the  widest  distribution.  The  secretary  of  tho  Deerfield,  New 
Hampshire,  Farmers'  Club,  says : 

It  is  the  opinion  of  those  gentlemen  who  have  experimented  with  Saxonian  barley 
that  it  is  a  superior  grain,  and  that  its  introduction  will  prove  of  great  benetit  to  this 
part  of  the  State.  This  variety,  and  also  the  Probstior,  were  for  the  first  time  distrib- 
uted during  the  present  year,  and  for  that  reason  few  reports  of  experiments  have  been 
made  to  the  Department. 


EXCHANGES  WITH  FOREIGN  SOCIETIES. 

The  establishment  of  a  system  of  book  exchange  is  a  matter  of  years. 
Corporations  and  societies  are  slow  in  movement,  and  it  takes  time  to 
secure,  from  those  who  are  disposed  to  exchange,  the  regular  transmis- 
sion of  their  publications.  Societies,  to  which  the  issues  of  the  Depart- 
ment for  1867  were  sent,  are  only  now  responding.  On  this  account,  the 
list  of  1868,  published  in  the  Annual  Eeport  for  that  year,  has  been  dimin- 
ished only  by  the  number  of  correspondents  who  have  distinctly  declined 
the  propositions  of  this  Department.  Next  year  such  societies  as  received 
the  reports  for  1867  and  1868,  and  still  fail  to  respond,  will  be  dropped. 

Of  the  three-  hundred  and  twenty-seven  societies  to  which  the  Annual 
Eeport  for  1867  was  transmitted,  one  hundred  and  twenty-eight  have 
responded;  many  by  sending  sets  of  their  publications,  covering  a  series 
of  years.  Of  the  same  number,  ten  have  declined  to  exchange  upon 
various  grounds,  and  have  been  dropped  from  the  list. 

The  accessions  to  the  library  during  1869,  from  all  sources,  were, 
exclusive  of  periodicals  proper,  one  thousand  one  hunched  and  ten 
volumes,  which  may  be  classilied  as  follows : 

Agriculture  proper 304 

Horticulture 59 

Natural  History,  including  Botany,  Zoology,  and  Geology 327 

Meteorology V. 95 

Statistics 101 

Chemistry 29 

Miscellaneous,  and  books  of  reference 195 

Total i?  no 


The  larger  number  of  the  above  have  been  received  by  exchange,  the 
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limited  appropriation  for  the  purchase  of  books  having. been  mainly 
devoted  to  the  acquisition  of  botanical  works,  large  works  of  reference, 
and  foreign  periodicals  of  scientific  character,  all  of  which  are  expensive. 
Of  the  Annual  Report  for  1868,  six  hundred  and  four  copies,  and  of 
the  Monthlies  for  1869,  two  hundred  and  fifty  copies,  have  been  sent  out 
to  foreign  societies,  distributed  as  follows : 


COTJNTRIES. 


Africa 

America,  excluding  North  America 

Asia 

Australia 

Belgium 

Denmark 

France 

Germany,  including  Austria  and  Prussia 

Great  Britain 

Holland 

Iceland 

Italy 

Norway 

Portugal 

Polynesia 

Russia 

Scandinavia 

8pain 

Sweden - 

Switzerland 

Turkey 


Total 


•a 
o 

2  9 

©<1 


2 

6 

3 

4 

8 

10 

44 

153 

27 

17 


13 
o 

1 
1 

13 
1 
3 
C 

13 


327 


I 

o  g 


2 

3 

3 
o 

4 
4 

7 
GO 

7 

7 


7 
o 


11 
1 


128 


si 


4 

14 

12 

9 

1G 

12 

72 

262 

08 

25 

1 

24 

8 

2 

1 

32 

1 

4 

11 

25 

1 


604 


a 

i 

Cm 
•OSj 

o 
© 


2 
5 
2 


10 


Is** 
4) 


2 
8 
9 
5 
8 
2 

30 
114 

43 
8 
1 

11 
6 
1 


19 


••i 
1 
5 

13 
1 


287 


THE  JENEQUEN,  OR  SISAL  HEMP. 

The  inhabitants  of  Yucatan  justly  consider  the  jcnequen,  or  Sisal 
hemp  of  prime  importance  among  the  staple  articles  of  their  native 
agriculture,  because  its  valuable  fiber  not  only  answers  an  almost  un- 
limited number  of  domestic  purposes,  but  also  supplies  the  demands  of 
foreign  commerce.  Though  the  annual  yield  of  the  raw  material  may 
be  said  to  be  never  failing,  and  has  been  always  cultivated  extensively, 
it  has  never  been  produced  in  sufficient  quantity  to  meet  all  the  demands 
from  abroad. 

While  other  products  of  Yucatan  agriculture  may  occasionally  have 
become  unprofitable,  either  in  consequence  of  adverse  climatic  features, 
to  which  the  peninsula  is  subject,  or  through  commercial  freaks  in  the 
world's  market,  the  jenequen  has  never  been  subject  to  such  drawbacks, 
a  fact  attributable  to  the  universal  usefulness  of  its  fiber  and  the 
unconquerable  vitality  of  the  plant,  which  easily  survives  the  effects 
inherent  to  the  nature  of  a  riverless,  rocky  desert,  and  the  severe  trials 
of  a  six  months'  tropical  sun.  For  a  knowledge  of  the  jenequen  plant, 
its  culture  and  uses,  Yucatan  is  indebted  to  the  Maya  Indians,  the  di- 
rect descendants  of  those  remnants  of  the  Toltecs  who,  after  the  fall  ot 
their  empire  in  the  valley  of  Mexico,  emigrated  to  Central  America  and 
Yucatan.  The  docile  and  industrious  habits  of  this  ancient  race  are  to 
this  day  identical  with  those  of  the  Mayas,  whose  vitality  under  the 
most  severe  trials  has  scarcely  a  parallel  in  the  records  of  human  civili- 

17 
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zation.  The  jenequen  plant  may  therefore  be  considered  as  truly  em- 
blematic of  the  character  of  the  hardy  and  industrious  Maya  nation. 
Armed  solely  for  defense,  the  plant,  as  well  as  the  race  originating  its 
culture,  must  be  regarded  as  alike  harmless  and  useful. 

The  fact  that  the  increased  production  oijetiequ&i  fiber  results  from 
the  enterprise  °f  ^^e  white  rulers  of  the  peninsula  is  readily  explained 
by  the  workings  of  our  commercial  age  under  the  sway  of  Xeptune's  all 
powerful  trident.  It  is,  however,  worthy  of  notice  that  the  Mayas,  long 
before  the  discovery  of  America  by  Columbus,  were  not  blind  to  their 
interests  in  foreign  intercourse,  which  was  cultivated  with  the  interior 
of  the  American  continent,  as  well  as  over  the  greater  portion  of  the  An- 
tilles. This  historical  fact  finds  additional  proof  in  well  known  philo- 
logical researches  by  which  the  Maya  language  and  its  closely  related 
dialects  have  been  traced  all  over  the  area  mentioned. 

Yucatan  agriculture  recognizes  the  following  seven  species  and  varie- 
ties of  the  jenequen  plant,  each  of  which  is  known  by  a  specific  vernac- 
ular name : 

1.  The  clielem  (pr.  Tshelem)  grows  spontaneously  all  over  the  land,  but 
finds  its  favorite  range  on  the  barren,  rocky  districts  of  the  northwest, 
with  their  border  of  maritime  sand-flats.  The  botanical  affinities  of  this 
plant  so  closely  agree  with  those  of  Agave  angmtifolia.  that  it  may  be 
safely  referred  to  this  species.  Popular  estimation  classes  the  ckdem 
fiber  as  of  prime  value,  on  account  of  its  naturally  white,  fine,  heavy, 
and  peculiarly  strong  texture.  In  regard  to  quantity  it  would  not  yield 
to  the  sacci,  (pr.  sacqui,)  a  variety  which  is  more  generally  cultivated, 
because  of  its  larger  size,  in  which  respect  it  excels  all  others.  It  is, 
however,  stated  that  the  clielem  would  equal  the  sacci  in  this  respect.,  if 
the  same  care  and  attention  were  paid  to  its  cultivation.  Selior  D.  T. 
Mendiburn,  of  Motul,  planted  three  hundred  young  sprouts  of  each, 
adjoining,  on  his  estate,  in  the  Island  of  Cozumel,  and  the  result  of 
his  experiment  proved  that  the  clielem  is  of  the  same  rapid  growth, 
producing  at  the  same  time  an  equal  quantity  of  fiber  of  superior  qual- 
ity. Seiior  M.  also  states  that  the  transplanting  and  nursing  of  the  clielem 
requires,  in  general,  less  care  and  experience  than  the  sacci. 

2.  As  to  the  qualities  of  its  fiber  the  so-called  yaxci  (pr.  yaashki) 
comes  next.  The  name  of  this  plant  signifies  green  or  green-leaved 
agave,  the  word  being  formed  by  yax  green  and  ci  agave.  Its  leaves, 
unlike  those  of  all  other  varieties,  the  names  of  which  have  the  word 
ci  appended,  are  of  a  bright,  velvety  green,  and  are  not  covered  with 
that  glaucous,  waxy  bloom  peculiar  to  the  other  varieties.  The  yaxci 
leaf  is  shorter,  and  consequently  produces  less  fiber,  but  it  excels  in 
fineness,  softness,  flexibility,  and  lustre,  and  commands  a  much  higher 
price  in  the  market.  The  range  of  the  yaxci  appears  to  be  limited,  and 
ks  cultivation  is  confined  to  the  more  genial  soil  and  climate  of  the  east- 
ern and  southern  parts  of  the  peninsula,  where  it  is  mostly  raised  upon 
what  is  known  as  sugar  land.  At  the  present  time  Valladolid,  Ohemax, 
Tijosuco,  and  Bolonchen  are  the  principal  places  where  the  yaxci  is  to  be 
looked  tor.  The  fiber  of  this  variety  is  almost  exclusively  used  for  the 
finest  fabrics  and  articles  of  luxury.  One  small  specimen  in  the  shape 
of  a  tassel  is  now  deposited  with  the  collection  of  textile  fibers  in  the 
museum  of  this  Department.  Persons  experienced  in  matters  relating 
to  the  jenequen  maintain  that  the  yaxci  could  be  equally  well  cultivated 
on  the  extensive  sand-flats  along  the  coast,  though  a  trial  has  never 
been  made. 

3.  Third  in  order  is  the  sacci,  (saci  or  saqui,  as  the  Spanish  write  it.) 
/Sacci  means  white  agave,  the  name  being  formed  by  the  prefix  sac,  white. 
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The  leaves  of  this  variety  are  densely  covered  with  a  white,  waxy  bloom, 
somewhat  like  that  of  the  cabbage ;  hence  its  specific  name.  The  sacci, 
though  cultivated  throughout  Yucatan,  appears  to  have  its  center  or 
production  in  the  northwestern  part,  otherwise  known  as  the  district  of 
Merida.  The  white,  flexible  fiber,  which  the  large  leaves  of  this  plant 
produce  in  great  length  and  abundance,  makes  this  variety  a  quasi  stand- 
ard-bearer among  its  congeners.  All  tnat  is  exported,  either  as  raw  ma- 
terial or  manufactured  into  various  shapes,  is  said  to  be  almost  entirely 
furnished  by  the  sacci,  which  annually  yields,  on  an  average,  twenty-five 
leaves,  the  aggregate  weight  of  which  is  one  arroba]  or  twenty-five 
pounds,  yielding  ap  average  of  one  pound  of  clean,  marketable  fiber. 

4.  Next  in  order  is  the  chucumci]  (pr.  tshucumki.)  The  meaning  of 
this  name  is  not  clear,  for  chucum  is  the  name  of  one  of  the  numerous 
species  of  acacia  or  mimosa,  the  bark  of  which  furnishes,  almost  exclu- 
sively, the  tanning  material  of  the  country,  in  lieu  of  oak  bark.  The 
chucumci  much  resembles  the  sacci,  but  the  leaves  of  the  former,  though 
larger,  yield  a  rougher  and  harder  fiber,  and  are,  therefore,  considered 
inferior.  Its  less  flexibility  fits  it  only  for  coarser  fabrics ;  still,  in  gen- 
eral cultivation,  but  little  distinction  is  made  between  them.  The  range 
of  its  culture  is  over  the  rocky  flats  and  sandy  regions  adjoining  the 
coast. 

5.  More  distinct  from  the  sacci  is  the  babci,  (pr.  babki  or  vavki.)  which, 
seemingly  of  quicker  growth,  produces  double  the  number  of  leaves, 
but  of  smaller  size.  Its  fiber  is  stated  to  be  of  better  quality,  though 
not  sufficiently  so  to  overcome  its  quantitative  deficiency. 

6.  Sixth  in  the  list  is  the  citamci,  (pr.  kitamki,)  which  name  may  be 
translated  as  pig  or  hog  agave.  The  leaves  of  this  variety  are  short  and 
narrow,  and  equally  poor  in  fiber.    The  plant  is  held  in  low  esteem. 

7.  The  cajun  or  cajum,  (pr.  cahun  or  cahum.)  concludes  the  list  of  our 
jenequen  varieties.  This  plant  is,  like  the  chelem,  indigenous;  and  is 
found  growing  spontaneously  through  that  littoral  belt  which  immedi- 
ately borders  on  the  mangrove  region.  It  is  also  met  with  occasionally 
in  the  interior  of  the  peninsula,  between  the  towns  of  Yzamal  and  Val- 
ladolid,  and  also  southward  on  the  table  lands  known  under  the  inap- 
propriate name  of  the  Sierra.  The  botanical  affinities  of  the  cajum  place 
it  in  the  genus  fourcroya,  and  there  is  little  doubt  that  it  is  referable  to 
F.  Cubensis.  It  has  large,  thin,  uniform  leaves,  of  an  agreeable  green, 
four  to  five  feet  long,  with  margin  armed  with  sharp,  curved  spines,  like 
those  of  the  agaves,  or  some  of  the  heavier  armed  species  of  bromelia. 

In  order  to  obtain  the  fiber  of  the  cajum  the  leaves  have  to  be  collected 
near  the  heart  of  the  plant,  when  they  afe  cut  and  parched  over  a  light 
fire,  by  which  process,  according  to  Sefior  Mendiburn,  the  fiber  becomes 
strengthened  considerably,  so  that  in  this  state  the  leaves  are  preferable 
as  ties  for  thatching  roofs. 

A  glance  at  the  nomenclature  of  jenequen  varieties  shows  that  the  first 
and  the  last  have  particular  names,  with  which  the  monosyllable  ci  is 
not  connected,  and  these  two  alone  are  known  as  indigenous  forms, 
growing  wild  in  the  country.  The  word  ci  seems  to  apply  collectively  to 
all  agaves  in  their  cultivated  or  fiber-furnishing  state,  and  is  probably 
a  synonym  of  jenequen,  which  originally  belonged  to  the  ancient  language 
of  Hayti.  This  is  also  one  of  the  numerous  instances,  not  only  of  the 
occasional  adoption  of  foreign  elements  from  one  language  into  another, 
but  also  proving  some  intercourse  between  two  distinct  nations  of  which 
one  is  already  extinct. 

The  word  jenequen  applies,  as  iar  as  we  know,  more  to  the  fiber  in  its 
unmanufactured  state  than  to  the  plant  which  furnistaea  \t%    'IXtfb  wm^ 
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having  the  suffix  ci,  connected  and  belonging  to  the  various  forms  ot 
jenequen,  are  rather  artificial,  and  appear  to  have  been  expressly  created 
to  designate  certain  cultivated  forms  of  one  or  two  really  original  plants, 
mentioned  above  under  the  names  of  chelem  and  cajum.  This  is  a  popular 
view  of  the  matter,  and  is  also  adopted,  with  every  show  of  probability, 
by  some  of  the  native  authors  of  the  country. 

In  the  Estadistica  de  Yucatan,  published  by  the  R.  Soc.  de  Oeografia  y 
Estadistica,  in  Mexico,  January,  1857,  and  written  by  the  Sefiors  J.  M. 
Begil  and  A.  M.  Peon,  it  is  expressly  stated  (p.  274)  that  the  yaxci  and 
the  sacci  have  been  derived,  respectively,  from  the  original  and  indigen- 
ous plants  called  cajum  and  chelem.  These  represent  two  different  spe- 
cies and  genera,  the  former  being  a  fourcroya  and  the  latter  an  agaze. 
Whether  this  assertion  would  stand  a  full  scientific  test,  we  are  not  pre- 
pared to  say.  As  to  the  chelem  and  the  sacci  there  is  little  room  for  doubt, 
for  they  agree  sufficiently  well  in.  their  botanical  characters,  and  exhibit 
only  such  divergences  as  are  incident  to  a  plant  in  its  wild  state  on  one 
side,  and,  on  the  otber,  to  one  which  has  undergone  some  modifications 
by  cultivation. 

Of  the  yaxci  only  a  few  fresh  leaves  have  come  into  our  hands,  so  that 
no  opinion  can  be  formed.  The  bright  green  color  of  its  leaves  is  the 
one  thing  which  particularly  distinguishes  this  variety  from  all  the  oth- 
ers except  the  cajum,  which  is  &  fourcroya;  but  this  species  has  the  mar- 
gin of  its  large  ensiform  leaves  regularly  armed  with  horny,  curved 
spines,  while  the  leaves  of  the  yaxci  can  be  said  to  be  only  subinerm, 
their  occasional  spines  being  interspersed  with  rough,  granular  excres- 
cences. The  more  fleshy  habit  of  the  yaxci  may  be  the  result  of  cultiva- 
tion, as  is  the  case  with  the  sacci  and  the  closer  related  forms  of  this 
variety. 

The  large  area  cultivated,  and  the  corresponding  quantity  of  fiber 
furnished  by  the  sacci  and  some  of  its  co-ordinate  varieties,  make  these 
plants,  collectively  called  jenequen,  by  far  the  most  important  agri- 
cultural staple  of  Yucatan,  excluding  even  the  breadstuff's  in  the  shape 
of  maize,  beans,  rice,  &c.  The  dry  climate  of  a  peninsula,  washed  on 
all  sides  by  the  currents  of  two  heated  tropical  seas,  and  the  bare,  rocky 
flats  constituting  the  main-land  of  Yucatan,  seem  to  be  co-operating 
agencies  in  forming  excellent  fiber,  which  may  be  called  a  specialty  of 
the  country. 

During  the  period  from  1860  to  1866,  when  the  United  States  did  not 
furnish  the  usual  supply  of  cotton,  the  culture  of  this  article  threatened 
to  become  a  serious  rival  of  jenequen  in  Yucatan.  On  account  of  the 
enhanced  price  of  the  former,  a  considerable  portion  of  land  and  labor 
was  diverted  to  the  production  of  cotton,  but  the  lessons  of  a  few  sea- 
sons were  sufficient  to  prove  the  fallacy  of  the  cherished  expectations 
of  this  staple.  It  was  soon  found  that  cotton  is  a  much  more  tender 
plant  than  jenequen,  and  that  the  latter  is  more  able  to  brave  the  severi- 
ties of  climate  and  soil  peculiar  to  Yucatan ;  even  the  fruticose  or  arbo- 
rescent nature  which  the  cotton  plant  assumes  within  the  tropics,  cannot 
sufficiently  fortify  it  against  the  alternation  of  rain  and  drought,  con- 
tinuous for  six  months.  To  meet  these  climatic  conditions,  the  jenequen 
seems  to  have  been  particularly  created ;  the  shape  and  nature  of  the 
plant  exhibit  the  exact  expression  of  passive  resistance,  by  which  it  op- 
poses the  effects  of  a  scourging,  tropical  sun,  and  the  almost  entire  ab- 
sence of  water  on  the  surface  of  a  riverless  country.  Heated  air  and 
glaring  light  from  above,  and  the  calorific  rays  reflected  from  burning, 
rocky  ledges  beneath,  seem  to  comprise  everything  required  for  the  most 
genial  development  of  the  jmequen,  which  seldom  fails  to  make  grate 
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ftd  returns  for  the  little  labor  bestowed  upon  it  in  keeping  it  free  from 
weeds  and  noxious  animals. 

The  profits  of  jenequen  culture  are  said  to  reach  ninety-five  per  cent, 
per  annum  on  the  capital  invested,  while  maize  usually  pays  only  seven- 
teen per  cent,  and  rice  about  twenty-four  per  cent.    These  seemingly 
high  figures  in  favor  of  the  jenequen,  though  we  have  not  the  means  at 
hand  to  verify  them,  do  not  appear  to  be  exaggerated.    The  first  outlay 
is  not  larger  than  that  required  for  the  production  of  maize,  rice,  or 
beans;  and  though  jenequen  yields  no  return  the  first  four  or  five  years, 
the  crops  of  maize  and  beans  gathered  during  that  time  from  the  young 
jenequen  .fields  compensate  for  what  might  seem  loss  of  time.    A  jene* 
<pun  field  commences  to  yield  in  the  fourth  or  fifth  year  after  being 
stocked,  and  continues  to  do  so  for  fifty  to  sixty  years  and  even  longer. 

Each  plant,  during  this  time,  furnishes  annually  an  average  of  twen- 
ty-five full-grown  leaves.  These  yield,  under  the  ordinary  rasping  pro- 
cess, one  pound  of  clean,  marketable  fiber,  worth  at  the  shipping  port  of 
8isal  an  average  ol  41  50  per  arroba  of  twenty-five  pounds. 

One  mecate,  containing  five  hundred  and  seventy-six  square  varas,* 
stocked  with  sixty -four  jenequen  plants,  annually  yields  an  average  of 
sixteen  hundred  ripe  leaves,  which  furnish  together  sixty-four  pounds 
of  clean,  marketable  fiber,  at  an  average  value  of  $3  84.  For  this  pro- 
duct the  following  expenses  are  required :  For  weeding  the  field  five 
times,  at  18  cents  per  day  for  one  hand,  31  cents ;  cutting  and  bringing 
in  sixteen  hundred  leaves,  12  cents;  rasping,  bleaching,  storage,  and 
transportation  to  market,  $1  28;  total,  $1  71 ;  leaving  a  net  balance  of 
12 13  per  mecate,  or  about  $13  20  per  acre.  In  this  statement  the  items 
of  ground  rent  and  wear  and  tear  of  tools  are  omitted  as  too  trifling  for 
for  consideration.  The  value  of  the  preparatory  labors  bestowed  upon 
mm  jenequen  field  amounts  to  about  fourteen  cents  per  mecate. 

The  presence  of  water  for  domestic  purposes  establishes  the  only 
scale  on  which  the  value  of  soil  can  be  estimated. 

In  growing  jenequen,  and  preparing  its  fiber,  no  tools,  besides  an  iron 
weeding  hook,  are  used  which  could  not  readily  be  made  by  joining  four 
or  five  sticks.  The  low  price  of  agricultural  labor  in  Yucatan  may  ap- 
pear almost  incredible  to  those  not  familiar  with  the  habits  of  the  rus- 
tic population.  The  sole  diet  of  these  people,  especially  those  of  the 
pure  Indian  race,  consists  of  maize,  prepared  in  various  forms.  Add  to 
this  the  chile,  or  red  pepper,  and  an  occasional  sparo  cent  for  rum,  and 
they  seldom  if  ever  desire  auimal  food. 

The  profitable  results  of  jenequen  culture  at  an  early  date  invited  the 
attention  of  the  land  proprietors,  maiuly  of  Spanish  descent,  and  in  or- 
der to  expand  this  remunerative  branch  of  agriculture  the  assistance  of 
Mechanical  labor  was  soon  called  for.  The  slow  and  tedious  work  of 
rasping  the  leaves  by  hand  needed  to  be  replaced  by  machinery. 

In  1833,  H.  Perrine,  then  United  States  consul  at  the  port  of  Cam- 
peclie,  invented  an  apparatus  for  rasping  and  cleaning  jenequen.  Its 
apparent  success  in  the  beginning  secured  for  it  a  patent  from  the 
legislature ;  but  it  was  soon  found  that  the  knives  employed,  owing  to 
the  peculiar  shape  of  the  leaf,  cut  too  much  on  one  side,  working  the 
°ther  side  imperfectly.  A  second  trial  was  made  in  1847,  by  J.  R. 
Hitchcock,  who  carried  his  machinery  to  Merida,  taking  with  him  an 
togineer  to  make  any  repairs  or  corrections  required.  His  first  trials, 
however,  proved  the  machinery  inadequate  to  the  requirements,  as  it 

destroyed  too  much  liber,  and  otherwise  worked  unsatisfactorily. 

» 

*  33.3852  English  inches. 
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Soon  after,  Mr.  Hitchcock  invented  another  apparatus,  which,  after 
slight  modifications,  worked  well.  The  inventor,  however,  lost  his 
premium  of  $10,000  through  the  overthrow  of  the  government,  by  one 
of  those  revolutionary  movements  which  are  the  chronic  disease  of 
Spanish  America.  Afterward  a  Mr.  Thompson,  of  Boston,  also  accom- 
panied* by  an  engineer,  tried  his  fortune  with  a  different  apparatus,  but 
still  less  success  crowned  his  labors. 

Here  a  sudden  break  in  the  thread  of  statistical  data  brings  us  imme- 
diately to  the  present  day,  where  we  find  various  steam-engines  in 
operation,  not  only  for  rasping  and  obtaining  the  raw  material,  but  also 
for  spinning  and  twisting  the  fiber  into  cordage.  Several  of.  these  en- 
gines are  now  working  at  Ghimay,  one  of  the  finest  and  best  equipped 
haciendas  of  the  country.  One  of  the  largest  machines  in  use  bears  the 
stamp  of  the  Paterson  Works,  New  Jersey. 

The  engineering  hands  having  charge  of  these  machines  are  Indians, 
or  half-breeds,  who  fill  their  places  to  the  satisfaction  of  their  employers. 
In  the  suburbs  of  Merida  several  establishments  are  in  full  operation, 
and  at  present  there  appears  no  prospect  of  any  check  to  the  large  pro- 
duction and  preparation  of  Sisal  hemp. 

For  those  specially  interested  in  the  cultivation  of  the  jenequen  plant, 
the  following  notes  are  presented: 

PREPARATION  OF  A  JENEQUEN  FIELD. 

After  making  the  selection  of  land  it  should  be  fenced  in  substan- 
tially, either  by  brushwork,  eight  feet  in  height,  or  by  a  stone  wall  of 
five  feet.  This  done,  the  wood,  trees,  and  brush  should  be  chopped 
down  in  August,  the  trunks  of  the  trees  being  made  to  fall  as  flat  to 
the  ground  as  possible,  to  facilitate  their  subsequent  destruction  by 
fire.  This  burning  process  needs  to  be  repeated  two  or  three  times  to 
prevent  growth  from  the  root-stalks.  The  ground  can  then  be  cropped 
with  maize,  beans,  or  similar  products,  either  of  which  will  make  a 
good  return,  especially  if  the  ground  has  been  well  moistened  with  rain 
before  receiving  the  seed.  Weeding  is  also  to  be  attended  to.  Little 
labor  is  required  for  this  work,  however,  as  it  merely  consists  of  cutting 
the  herbage,  uprooting  being  unnecessary  after  the  ground  had  been 
thoroughly  burned.  The  following  year  the  field  can  be  again  used  for 
a  similar  crop  after  preparation  by  kuife  and  fire.  Necessary  repairs 
of  the  fencing  should  also  be  looked  after.  Circumstances  permitting,  it 
would  be  well  to  prepare  the  field  a  third  time  for  a  like  crop,  after 
which  the  ground  will  be  found  in  excellent  condition  for  sticking  with 
young  jenequen  plants. 

PLANTING. 

In  April  or  May  holes  of  nine  inches  diameter  and  eighteen  inches 
deep  are  scooped  out  to  receive  the  young  shoots  or  plants.  These  holes 
are  arranged  in  drills,  the  plants  being  placed  three  yards  apart  in  each 
direction.  Thus  one  square  inecate,  measuring  five  hundred  and  sev- 
enty-six varas,  will  hold  sixty-four  jeneqmn  plants.  Experts  differ 
somewhat  as  to  the  space  necessary  for  one  plant.  Seiior  J.  D.  Es- 
pinosa,  a  writer  on  the  subject,  suggests  the  division  of  a  square,  ac- 
cording to  its  size,  into  four,  six,  or  eight  lots,  separated  by  alleys 
six  yards  wide,  to  facilitate  the  working  of  the  ground  as  well  as 
the  gathering  of  the  leaves  and  the  taking  out  of  the  young  shoots. 
Though  the  planting  may  be  done  at  any  time,  the  rainy  season, 
from  May  to  November,  is  preferable.    The  lower  part  of  the  young 
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plant  must  then  be  buried,  the  upper  portion  being  kept  in  a  vertical 
position  by  placing  threie  or  four  small  stones  under  the  lower  leaves,  a 
precaution  which  seems  more  important  for  endogenous  plants  than  for 
exogens.  For  this  work  the  month  of  June,  when  a  short  interval  of 
the  rainy  season  occurs,  will  be  found  the  most  favorable  time.  After 
planting,  horses  may  be  pastured  within  the  inclosure,  which  Enables 
the  shoots  to  take  root  vigorously.  When  not  pastured  weeding  by 
hand  must  be  resorted  to  during  July  and  November;  for,  if  the  young 
plants  are  not  assisted  in  this  manner,  a  serious  loss  of  time  will  be 
experienced  in  the  end  by  a  retarded  reproduction  of  offshoots  from  the 
mother  plants.  If  circumstances  should  not  permit  a  thorough  weed- 
ing, this  work  may  be  limited  to  a  radius  of  one  yard  around  each  plant, 
the  remaining  space  being  merely  eut  by  a  scythe  or  sickle.  The  taking 
out  of  the  young  shoots  for  transplanting  should  be  done  after  the  foil 
of  two  or  three  good  rains,  that  they  may  be  removed  with  as  many 
unimpaired  roots  as  possible.  It  is  also  advisable  to  procure  no  more 
at  a  time  than  can  be  planted  out  the  same  day.  By  observing  these 
simple  rules  an  almost  incredible  advance  will  be  experienced  in  the 
development  of  the  young  growth.  The  shoots  should  not  be  less  than 
one-half,  nor  more  than  three-quarters,  of  a  yard  in  length,  experience 
having  demonstrated  that  young  plants  of  this  size  prove  much  more 
productive,  both  of  fibrous  leaves  and  propagating  plants,  which  latter, 
after  a  lapse  of  three  years,  will  furnish  their  lirst  crop.  If,  on  the 
other  hand,  grown  plants  are  used  for  sticking  a  new  field  the  stem 
becomes  too  thick,  somewhat  like  that  of  the  pina,  (a  species  of  Br&me- 
May  probably  B.  karatas.)  This  is  caused  by  the  sluggish  development 
of  the  roots,  resulting  in  the  languishing  of  the  plant  for  many  years. 
Sefior  Bspinosa  states  that  he  set  apart  a  small  piece  of  ground  in 
1855,  stocking  it  after  the  first  rain  in  June  with  thirty-five  young 
plants,  none  of  them  more  than  half  a  yard  in  length.  No  attention 
was  paid  to  their  taking  root  until  three  weeks  afterward,  when  a  free 
development  of  young  leaves  was  perceptible.  Careful  weeding  during 
that  time  prevented  all  entangling  of  vines  or  the  growth  of  weeds.  In 
the  beginning  of  December  he  noticed  the  first  budding  out  of  young 
offsets,  (Pitones,)  of  which  he  collected  during  the  mouths  of  January 
and  February  one  hundred  and  three  plants  from  thirty-three  mother 
plants.  Many  of  these  young  plants  measured  nine  inches  in  length, 
and  were  otherwise  well  formed,  and  exhibited  a  vigorous  vitality,  in 
which  they  rivaled  even  the  mother  plants.  Only  three  out  of  thirty-five 
failed  to  produce  young  plants,  though  they  had  grown  during  the  time 
as  well  as  one  could  wish. 

NURSERIES. 

To  promote  prompt  development  of  the  young  plants  without  drawing 
too  much  upon  the  powers  of  the  mother  plants  by  prolonged  connection 
with  them,  nurseries  are  recommended.  All  the  young  offsets  standing 
closer  to  one  another  than  half  a  yard  are  taken  out  and  placed  in  the 
nursery,  one  yard  apart.  Here  weeding  and  rooting  five  times  during 
one  season  are  easily  done.  If  to  the  nurselings,  now  deprived  of  ma 
ternai  nourishment,  is  given  the  benefit  of  irrigation  during  the  dry 
season,  say  once  a  week,  their  growth  will  be  astonishing,  while  a  great 
gain  of  time  will  be  achieved.  Alter  attaining  the  height  of  about  three- 
fourths  of  a  yard  the  young  plants  can  be  set  out  for  permanent  growth. 
The  domestic  plan  of  accelerating  the  growth  of  the  young  plants',  dic- 
tated, as  it  were,  by  the  interest  of  man,  seems  also  to  be  indicated  X^s 
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nature  herself,  for  most  species  of  Agave  exhibit  a  marked  propensity 
for  viviparous  habits — so  much  so  that  one  of  them  received  the  system- 
atic name  A.  vivipara,  a  synonym  of  A.  AntiUarum.  The  former  name, 
however,  appears  not  discriminating  enough,  because  viviparousness  is 
alike  common  with  several  other  species  of  the  genus,  especially  so  with 
our  chelem,  (A.  angustifolia,)  and  not  less  so  with  the  cultivated  varieties 
of  this  species.  These  plants  are  riot  only  marked  by  a  profuse  repro- 
duction by  offshoots  from  the  root,  but  also,  in  many  cases,  by  an  appa- 
rent monstrosity  of  their  flowering  scape,  which  produces,  under  certain 
circumstances,  instead  of  flowers,  so  many  young  plants,  in  every  respect 
as  perfect  as  those  having  grown  from  the  roots.  This  of  itself  is  nothing 
strange,  as  it  is  of  common  occurrence  with  many  endogens,  and  occurs 
regularly  with  some  of  our  domestic  plants. 

Sacci,  or  the  chelem,  when  its  flowering  scape  becomes  wounded  or 
broken  before  the  development  of  the  blossoms,  invariably  produces 
young  plants  from  the  axils  of  the  internodeg  of  the  scape,  or  above  the 
points  where  naturally  flowers  should  appear.  Nature  thus  seems  to 
have  provided  double  security  for  the  reproduction  of  the  species. 

The  development  of  the  flowering  scape  from  the  center  of  the  plant, 
or  the  cogollOj  as  the  Spanish  eall  it,  forewarns  the  termination  of  the 
existence  of  the  mother  plant.  This  scape,  called  by  the  Mayas  bob  or 
boob,  if  left  undisti  rbed,  attains  a  height  of  twelve  to  fifteen  feet.  When 
four  to  six  feet  high  the  bob  should  be  taken  off,  as,  if  it  should  be  per- 
mitted to  complete  its  full  growth  and  flowering,  it  would  injure  all  the 
other  plants  in  the  immediate  vicinity. 

There  are  also  flower-scapes  which  push  out  from  their  nodes  young 
plants,  which  are  entirely  like  those  sprouting  from  the  roots.  These 
young  shoots  grow  so  rapidly  that  they  become  eight  to  ten  inches  long 
before  the  scape  itself  dries  up  entirely.  Seiior  Espinosa  once  transplanted 
fifteen  such  shoots,  which  grew  to  the  same  size  as  those  taken  from  the 
root,  and  to  which  they  proved  fully  equal  in  quality  and  quantity  of 
fiber,  as  well  as  in  reproduction. 

THE  ENEMIES  OF  THE  JENEQUEN. 

The  jciiequen,  especially  in  its  cultivated  state,  has  euemies  of  various 
kinds.  All  domestic  animals,  particularly  horned  cattle,  hogs,  and  goats, 
and  also  deer,  greedily  devour  the  young  plants,  and,  when  driven  by 
hunger,  take  even  full-grown  leaves,  which  they  chew  for  the  sake  of  the 
juice.  An  insect  belonging  to  the  genus  Scarabceus — the  Mayas  call  it 
maax  (pronounced  maash) — bores  through  the  central  portions  of  the 
plant  and  destroys  the  softer  parts  of  the  jcnequen;  while  two  other 
insects,  called  cochol  ai*d  kuxluehj  (pronounced  cotshol  and  cooshlootch,) 
prey  on  the  young  leaves.  Another  obstacle  to  cultivation  is  a  speoies 
of  mouse,  which  feeus  on  the  roots.  To  prevent  the  ravages  of  the  maax 
there  is  no  other  remedy  than  to  hunt  it  diligently  morning  and  evening, 
removing  it  with  a  pointed  stick,  and  filling  up  with  pebbles  and  soil  any 
wounds  or  holes  on  the  plant  caused  by  this  beetle,  to  prevent  rain-water 
from  entering.  Against  the  other  insects  there  seems  to  be  no  remedy 
but  searching  for  them  regularly,  especially  during  the  rainy  season. 

Seiior  D.  J.  Gonzales,  of  Seye,  states  that  a  small  species  of  fox,  called 
piiioch  (pr.  Piiiotsh)  by  the  Indians,  partly  feeds  on  the  maax  and  other 
coleoptera  :  and,  hence,  should  not  bo  persecuted.  Whether  this  ani- 
mal is  really  of  the  canine  tribe  we  are  unable  to  say.  The  setting  of 
snares  or  traps  seems  to  be  the  only  way  to  prevent  the  noxious  work- 
ings of  the  root-destroying  mouse. 
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RASPING. 

This  process  immediately  follows  the  cutting  and  gathering  of  the 
mature  leaves  without  any  further  preparation,  and  is  generally  done 
by  hand,  except  where  jenequen  production  is  carried  on  upon  an  ex- 
tensive scale.  The  two  implements  in  use  among  the  smaller  producers 
are  of  Maya  origin,  and  are  known  under  the  vernacular  name&'toncos 
and  pacche  respectively. 

They  are  of  the  most  simple  construction,  especially  the  former,  which 
consists  of  a  thick  smooth  stick,  about  three  feet  long,  resting  with 
one  end  against  the  ground,  with  the  other  upon  a  support  of  two 
equally  rustic  sticks  fastened  in  the  ground,  and  inclining  upward 
toward  each  other,  so  as  to  form  a  cross,  in  the  axle  of  which  the  main 
stick  rests.  Upon  the  inclined  plane  of  the  latter  the  jenequen  leaf  is 
placed  with  its  concave  side  down.  While  this  is  held  firmly  with  one 
hand,  the  rasping  work  is  performed  with  the  other  hand  by  means  of 
a  wooden  fork,  fitting  the  Bize  of  the  leaf.  Thus  every  particle  of  the 
epidermis  and  the  juicy  chlorophyl  is  scraped  off,  leaving  in  the  la- 
borer's band  at  last  a  bundle  of  clean  fiber,  though  still  of  light  greenish 
yellow  tint.  This  work  is  laborious,  and  cannot  be  continued  by  one 
hand  longer  than  two  to  three  hours.  Three  hours  are  generally  allowed 
for  the  rasping  of  one  hundred  leaves,  with  a  yield  of  one  pound  of 
fiber. 

The  loss  of  fiber  in  rasping  averages  five  to  ten  per  cent.  The  offal  is 
generally  a  dead  loss,  though  in  some  haciendas  it  is  fed  to  cattle,  the 
acid,  gum-like  juice  particularly  suiting  their  taste. 

The  paccM,  (pr.  pactshe,)  also  of  Maya  invention,  seems  to  be  one 
point  less  primitive  than  the  toncos.  The  jenequen  leaf  is  placed  on  an 
inclined  board,  one  end  resting  against  the  body  of  the  laborer,  whe 
does  the  rasping  by  means  of  a  triangular  piece  of  wood,  one  and  a  half 
foot  in  length,  with  handle  on  each  end.  The  result  of  the  work  with 
the  pacchS  is  about  the  same  as  that  with  the  toncos. 

The  fiber  issues  from  either  of  the  rasping  processes  clean  and  almost 
dry,  and  loses  its  impure  tint  by  one  or  two  days'  exposure  to  the  rays  ot 
the  sun.  For  this  last  process  light  rustic  scaffolds  are  constructed  in 
the  immediate  vicinity,  where  the  rasping  is  done.  The  bleaching  finally 
ends  the  labors  of  the  producer,  as  the  fiber  is  now  ready  for  the  market. 

The  application  of  steam-power  for  rasping  Sisal  hemp,  immediately 
induced  by  the  growing  commercial  value  of  the  article,  naturally  in- 
creased the  culture  as  well  as  the  manufacture  of  the  jenequen  in  Yu- 
catan. The  principal  district  for  this  production  is  that  of  Merida,  the 
aridity  of  the  soil  and  climate  of  which  favors  the  growth  of  the  plant, 
while  its  greater  population  and  better  developed  means  of  communi- 
cation especially  favored  the  extension  of  this  branch  of  industry. 

According  to  statistics,  made  up  in  1845,  the  average  annual  con- 
sumption of  jenequen  fiber,  raw  and  manufactured,  throughout  the  pen- 
insula, was  73,759  arrobas,  worth,  at  the  market  value  of  $1  50  pel 
arroba,  $110,600  in  round  numbers.  The  exports  for  the  same  period 
amounted  to  $107,591. 

Mr.  Squier  states  that  the  total  exports  of  jenequen  to  the  United 
States  in  18G0  amounted  to  5,030  hundred-weight,  valued  at  $33,780 ; 
against  9,250  hundred- weight  in  1854,  valued  at  $55,500.  The  decrease 
noted  is  attributable  to  the  civil  commotion  prevalent  during  that 
period  in  Yucatan.  Should  the  same  influences  continue  they  will 
seriously  interfere  with  the  future  production  and  manufacture  of  jene- 
quen. 
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JENEQUEN  CULTURE  IN  THE  UNITED  STATES. 

There  is  little  doubt  that  very  considerable  tracts  of  land  in  our  Gult 
States  would  be  found  suited  to  the  production  of  jenequen,  and  the  in- 
troduction of  so  important  an  agricultural  staple  would  be  tbe  more  de- 
sirable for  the  reason  that  arid  land,  so  singularly  adapted  for  raising 
SLsal  hemp,  would  never  justify  the  least  outlay  in  money  and  labor  for 
the  raising  of  any  other  crop. 

OTHER  FIBROUS  PLANTS. 

Mention  may  be  made  of  several  other  plants  indigenous  to  Yucatan, 
producing  a  fiber  which,  though  only  occasionally  manufactured,  is 
tnowii  to  possess  qualities  worthy  of  consideration. 

Foremost  among  these  are  two  species  of  Bromalia,  viz :  J5.  karatas 
and  B.  pinguin,  both  of  Linnaeus.  Their  fine,  flexible,  and  exceedingly 
strong  fiber  goes  usually  under  the  name  of  pita,  a  term  generally  given 
throughout  Spanish  America  to  all  fiber-bearing  endogenous  plants.  In 
Yucatan  pita  of  this  species  is  produced  in  but  small  quantities,  perhaps 
only  for  local  use,  not  swelling  the  great  bulk  of  jenequen  proper. 

The  fiber  of  the  banana  trees  (Musa  sapientum  and  M.  paraduriaca) 
also  deserves  notice.  It  is  stated,  however,  that  its  preparation  re- 
quires too  much  labor  to  justify  a  more  extended  manufacture  for  general 
use,  in  competition  with  jenequen.  It  is  generally  admitted  thatmanila 
rope,  a  fabric  of  Musa  textilis,  is  inferior  in  quality  to  that  of  the  Agaves 
of  Yucatan.  As  an  article  of  beauty  Musa  fiber  can  scarcely  be  equaled 
except,  perhaps,  by  that  of  the  yaxci,  of  which  mention  was  made  as  a 
jenequen  variety. 

A  sample  exhibited  at  an  industrial  exhibition  in  honor  of  the  Em- 
press Carlotta,  then  on  a  visit  to  Merida,  was  universally  and  justly  ad- 
mired for  the  velvety  luster  and  soft  flexibility  of  the  material  of  which 
it  was  made,  the  fiber  of  the  musa  or  banana  tree.  Not  inferior  in 
strength,  if  in  luster  and  elegance,  was  a  sample  made  of  the  fiber  of 
a  bi/ttneriaceous  weed,  vernacularly  called  chichiben,  (pr.  Tshitshiben.) 
This  is  a  species  of  melochia,  and  very  similar  to,  if  not  identical  with,  M. 
pyramidata.  The  fiber  of  tins  plant,  though  void  of  the  beautiful  luster 
of  the  musa  fiber,  seems  to  excel  all  other  fibers  of  the  peninsula,  with- 
out exception,  in  softness  and  flexibility,  which  peculiarities  may  yet 
make  the  chichiben  of  much  more  industrial  importance  than  at  present. 
Its  habit  of  gregarious  growth  along  roadsides,  where  it  forms  large  and 
extensive  patches,  much  facilitates  gathering  it,  so  that  very  little  labor 
would  be  required  for  that  purpose. 

The  fiber  of  certain  palm  fronds  occasionally  prepared  in  Yucatan  pre- 
sents a  unique  example  of  utilizing  palm  fiber. 

These  species  are  known  in  Yucatan  under  the  vernacular  names  of 
chit  (pr*  tshit)  and  Jiagasz,  both  probably  forms  of  the  genus  Thrinax, 
and  perhaps  referable  to  T.  humilis  and  T.  argentea.  Their  habitat  is 
the  littoral  belt  of  extensive  sand  flats  or  downs  adjoining  and  beyond 
high-water  mark,  and  inside  o/  the  brackish  water  lagoons  and  man- 
grove thickets.  The  fiber  is  represented  to  be  very  strong  and  flexible, 
and  is  occasionally  made  into  cordage,  such  as  is  used  throughout 
Spanish  America  for  lassoing  wild  cattle,  horses,  and  mules,  for  which 
purpose  tackle  of  great  strength  and  smoothness  is  required.  The  fiber 
of  the  chit  and  nagasz  is  said  to  possess  these  qualities  in  a  high  degree. 
Both  these  palms  grow  spontaneously  and  in  great  abundance  over  the 
downs  of  northwestern  Yucatan,  where  their  fiber  could  be  gathered  in 
large  quantities. 
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If  a  trial  of  propagating  these  two  species  of  palm  in  similar  localities 
in  that  portion  of  our  southern  coast  which  is  washed  by  the  Gulf  stream 
should  prove  to  be  too  slow,  experiments  might  be  made  with  some  of 
our  own  palms  which  belong  to  the  genera  of  chamasrops  and  tabal. 
These  genera  are  so  closely  related  to  that  of  Tlirinax  that  even  science 
has  not  yet  succeeded  in  establishing  conclusively  the  botanical  distinct- 
ness of  several  of  their  forms. 
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INDIAN  COEN. 


FERTILIZERS  COMPARED. 

Professor  Kedzie  reports  an  experiment  made  with  Indian  corn  at  the 
Michigan  Agricultural  College.  The  laud  used  was  a  very  stiff  clay, 
which  had  been  in  pasture  for  several  years,  and  which  had  never  been 
under-drained.  The  ground  was  prepared  by  plowing  and  harrowing, 
and  rows  were  marked  foui  feet  apart.  The  treatment  and  results  on 
nine  plots,  each  comprising  two  rows  of  corn,  are  given.  To  each  alter- 
nate plot  the  manures  specified  were  applied,  a  shovelful  in  each  hill, 
thoroughly  mixed  with  the  soil,  before  planting,  which  took  place  May 
18.  The  composts  employed  were  as  follows:  Swamp  muck  and  leached 
ashes,  in  the  proportion  of  five  loads  of  the  former  to  two  of  the  latter; 
muck  and  quicklime  slaked  with  water,  in  the  proportion  of  five  loads 
of  muck  to  ten  of  lime;  muck  and  quicklime  slaked  with  a  saturated 
solution  of  common  salt,  in  the  proportion  of  five  loads  of  muck  to  ten 
of  lime ;  muck  and  wood  ashes,  in  the  proportion  of  five  loads  of  muck 
to  one  of  ashes. 

The  product  of  the  field  was  reduced  by  cut- worms,  which,  harboring 
in  the  old  sward,  attacked  the  corn  at  an  early  stage,  and  nearly  ruined 
it,  being  most  destructive  in  the  fertilized  plots.  The  corn  was  cultivated 
and  hoed  twice,  cut  up  September  29,  and  husked  when  quite  dry.  The 
following  is  a  tabulation  of  results : 


Plot 

Dressings  applied. 

Corn, 
pounds. 

Gain, 
pounds. 

Gain, 
per  cent. 

Gain  peT  acre, 
bushels. 

1 

No  manure 

196 

179 
92 
148 
130 
153 
120 
142 
101) 

s 

70 

64 

38 

3 

No  man  uro 

4 

5 

Muck  and  lime  slaked  with  water 

N'»  manure  .& ..,.-,-■„ ....,.,, 

37 

33 

15 

6 

Muck  and  lime  slaked  with  brine 

28 

CO 

1U 

7 

Kn  niAmirA                              

8 

32 

29 

12J 

9 

No  man  lira .  .      

• 

The  gain  on  each  fertilized  plot  is  calculated  from  the  average  of  the 
adjoining  plots  not  manured.  According  to  the  foregoing  statement  the 
yield  per  acre  of  plots  1,  3,  5,  7,  and  9,  not  manured,  was  very  nearly  as 
follows :  50  bushels,  37  bushels,  52  bushels,  48  bushels,  40  bushels. 

S.  C.  Pattee,  of  Warner,  New  Hampshire,  reports  an  experiment 
made  by  him  with  various  manures  applied  to  corn.  The  land  was  a 
worn-out  field  which  had  received  no  manure  for  ten  years  prercisyasu  \Jw 
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was  plowed  in  the  fall.  The  manures  were  applied  in  the  hill,  14  pounds 
of  each  kind  on  140  hills,  except  in  the  cases  where  different  quantities 
are  specified.  E.  F.  Coe's  superphosphate  gave  151£  pounds  of  sound 
corn ;  hen  manure  mixed  with  an  equal  quantity  of  loam,  one  bushel  of 
the  compost  to  140  hills,  144  pounds  j  the  Cumberland  Bone  Company's 
fertilizer,  138  pounds ;  fish  pomace  dissolved  in  sulphuric  acid  and  mixed 
with  loam  and  ashes,  137  pounds ;  Ehodes's  ammoniated  fertilizer,  134 
pounds ;  Andrew  Coe's  superphosphate,  129  pounds ;  Alta  Vela  guano, 
128  pounds ;  the  Glasgow  Company's  ammoniated  guano,  126  pounds ; 
Bhodes's  standard  superphosphate,  124£  pounds ;  night  soil  compost,  a 
shovelful  to  four  hills,  118  pounds ;  one  bushel  of  hen  manure  mixed 
with  an  equal  quantity  of  loam,  one  peck  of  ashes,  and  one  quart  of 
salt,  109  pounds ;  no  manure,  84  pounds. 

The  average  product  of  these  plots,  including  the  unmanured  plot, 
was  at  the  rate  of  46  bushels  per  acre,  at  an  average  cost  of  75  cents 
per  bushel,  nearly.  With  corn  at  $1  50  per  bushel,  the  statement  ex- 
hibits an  average  profit  of  $34  50  per  acre.  The  rate  of  increase  from 
the  nine  first  mentioned  fertilizers,  ranged  from  48  per  cent,  to  80  per 
cent.  The  mixture  of  hen  manure  with  ashes  and  salt  was  made  in  the 
field  just  before  covering,  and  the  plot  receiving  this  application  mani- 
fested an  inferiority  to  the  other  fertilized  plots  from  the  time  the  corn 
came  up  until  it  was  harvested.  This  result  disappointed  Mr.  Pattee's 
expectations  and  convinced  him  that  ashes  should  not  be  used  in  mix- 
ture with  ammoniacal  manures. 

An  adjoining  portion  of  the  field  was  dressed  with  sheep  manure,  at 
the  rate  of  thirty  loads  per  acre,  night  soil  compost  being  applied  in  the 
hill ;  but  the  corn  cost  something  more,  without  surpassing  the  average 
yield  just  mentioned. 

EFFECT  OF  SUPERPHOSPHATE  ON  CORN. 

C.  H.  Hubbard,  of  Vermont,  reports  an  experiment  with  superphos- 
phate on  corn  in  1869.  The  field  contained  two  acres,  being  a  ridge 
forty-six  rods  in  length,  running  north  and  south,  aud  the  soil  was  a 
light  gravelly  loam.  It  had  been  subjected  to  a  rotation  of  corn,  wheat, 
oats,  and  clover  and  timothy,  mown  twice.  The  timothy  was  poor.  In 
the  autumn  of  1868,  the  field  was  top-dressed  with  eight  loads  of  com- 
post per  acre.  In  the  spring  of  1869,  as  appearances  did  not  promise 
well  for  grass,  it  was  plowed,  six  inches  deep,  for  corn.  Hills  were 
marked  three  feet  ten  inches  apart  each  way,  and  at  the  time  of  plant- 
ing, 250  pounds  per  acre  of  Bradley's  superphosphate  were  applied  in 
the  hill  according  to  two  methods.  In  ten  rows  of  hills  on  the  east  side 
the  superphosphate  was  placed  directly  under  the  seed  corn,  with  an 
inch  of  soil  between.  In  the  remaining  rows,  excepting  four,  the  super- 
phosphate was  dropped  by  the  side  of  the  corn,  both  being  covered  at 
the  same  time.  Four  rows  nearly  in  the  center  of  the  field,  and  running 
lengthwise  of  it,  were  not  fertilized  with  superphosphate.  Two  of  these 
rows  received  a  teaspoonful  of  plaster  per  hill ;  the  other  two'  rows  a 
handful  of  plaster  and  ashes  per  hill,  in  the  proportion  of  two  parts  of 
ashes  to  one  of  plaster.  The  field  was  hoed  three  times  and  received  a 
uniform  cultivation.  The  season  was  unfavorable,  being  very  cold  and 
dry,  "  with  scarcely  any  real  corn  weather  till  near  September  1st."  In 
the  ten  rows  where  the  superphosphate  was  placed  under  the  seed,  the- 
corn  came  up  one  day  earlier  than  in  the  remainder  of  the  field,  dis- 
played a  better  color  and  more  rapid  growth,  and  ripened  five  days 
earlier  than  the  rest  of  the  crop ;  the  yield  being  heavier  and  of  better 
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quality.  The  rows  in  which  the  superphosphate  was  put  by  the  side  of 
the  seed  gave  a  good  yield,  excepting  in  a  section  which  was  shaded  the 
latter  half  of  the  afternoon  by  a  grove  bordering  it  on  the  west,  where 
the  corn  Was  comparatively  small  and  poor,  with  considerable  soft  corn. 
The  four  rows  fertilized  with  plaster,  and  with  plaster  and  ashes,  at  first 
made  equal  growth  with  the  rows  dressed  with  superphosphate  by  the 
side  of  the  seed,  although  showing  a  somewhat  lighter  color ;  but  in 
July  and  August  these  four  rows  fell  behind,  exhibiting  a  marked  dif- 
ference in  size  and  color,  the  corn  ripening  five  days  later  than  that 
where  the  superphosphate  had  been  placed  by  the  side  of  the  seed,  and 
ten  days  later  than  that  where  the  superphosphate  had  been  placed 
under  the  seed.  The  entire  field  yielded  over  100  bushels  of  sound, 
shelled  corn,  which  the  experimenter  considers  a  heavy  crop,  in  view  of 
the  unfavorable  season  and  the  small  amount  of  manure  applied. 

PROFIT  FROM  SUPERPHOSPHATE.  ' 

James  W.  Clement,  of  Warner,  New  Hampshire,  reports  an  experi- 
ment with  superphosphate  in  growing  corn.  The  plowing  of  the  field 
was  completed  June  6, 1868,  the  land  having  in  part  been  broken  up  the 
preceding  fall.  The  soil  being  of  a  cold,  wet,  and  heavy  character,  and 
the  season  backward,  an  early  variety  was  planted,  described  as  "  a  bright 
yellow,  twelve-rowed  corn."  After  plowing  was  completed,  common 
barn-yard  manure  was  carted  on  and  spread  evenly  and  harrowed  in,  the 
quantity  being  at  the  rate  of  eight  cords  per  acre.  The  field  was  then 
cultivated  and  harrowed,  and  was  planted  June  11,  superphosphate  being 
put  in  the  bills  at  the  rate  of  one  hundred  and  fifty  pounds  to  the  acre. 
The  crop  was  harvested  October  1,  the  yield  being  62  bushels  of  good 
sound  corn  to  the  acre.  The  receipts  and  expenses  per  acre  are  stated 
as  follows:  Keceipts:  62  bushels  of  corn,  at  $1  50  per  bushel— $93. 
Expenses:  pfowing,  $4;  manure,  $16;  spreading,  $2 ;  harrowing,  first 
time,  $2;  cultivating,  $3;  harrowing  and  marking,  $2;  planting,  $2  50; 
150  pounds  of  superphosphate,  $4  50;  hoeing  twice,  $10  50;  interest 
and  taxes,  $3 — total  $49  50.  Profit  per  acre,  $43  50.  The  fodder  was 
estimated  as  paying  for  the  harvesting  of  the  corn.  The  total  cost  per, 
acre  of  the  plowing  was  $8;  of  the  barn-yard  manure,  $48  for  the  eight 
cords.  Half  of  this  cost  of  plowing,  and  two  thirds  of  the  cost  of  this 
manure  were  charged  to  succeeding  crops;  but  as  no  statement  is  made 
of  the  nature  of  the  subsequent  products,  the  question  arises  whether 
they  should  be  made  to  bear  this  proportion  of  the  charge.  If  the  corn 
crop  should  be  charged  with  the  whole  cost  of  plowing,  with  half  the 
cost  of  the  barn-yard  manure,  and  with  the  value  of  seed,  the  net  profit 
would  be  $31  per  acre. 

HOME-MADE  FERTILIZERS  ON  CORN. 

A  new  Hampshire  farmer  experimented  with  the  following  fertilizer 
in  1868,  viz :  one  barrel  of  pure  finely-ground  bone  mixed  with  a  barrel  of 
wood  ashes,  the  heap  being  made  on  the  floor  of  an  out-building  or  barn, 
the  materials  being  thoroughly  mixed  with  a  hoe,  and  three  pailfuls  of 
water  added  gradually  during  the  mixing.  To  this  compost  was  added 
half  a  bushel  of  salt.  Of  this  mixture,  a  handful  in  each  hill  was  ap- 
plied to  corn  at  the  time  of  planting.  The  product  was  excellent  in 
quality,  looking  like  selected  seed  corn,  and  while  adjoining  fields  of 
corn  were  nearly  destroyed  by  worms,  there  was  no  injury  done  to  the 
field  in  question.  The  compost  was  also  used  on  potatoes  to  the  same 
extent  and  in  the  same  manner,  with  excellent  effect. 
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The  previous  year  the  same  former  used  on  corn  and  potatoes  a  com- 
post prepared  in  the  following  manner:  Fifteen  bushels  of  muck,  which 
had  been  dug  two  years ;  one  barrel  of  Bradley's  superphosphate ;  one 
barrel  of  plaster;  two  bushels  of  hen  manure;  one  bushel  of  salt  j  the  whole 
being  thoroughly  worked  over  and  mixed.  A  handful  was  applied  to 
each  hill,  and  the  application  repeated  at  the  second  hoeing.  Although 
the  fertilizer  had  a  very  good  effect,  resembling  that  of  the  compost  of 
bone  meal,  ashes  and  salt,  his  experience  led  him  to  prefer  the  latter. 

CORN  IN  DRILLS  AND  IN  HILLS, 

At  the  Michigan  Agricultural  College,  in  1868,  two  plots  of  land  were 
set  apart,  substantially  equal  in  character  of  soil,  each  measuring  forty- 
eight  rods  in  length  by  twa  in  width.  The  ground  was  plowed  May  5, 
and  manure  was  spread  evenly  and  worked  in  by  cultivator  and  harrow. 
Yellow  Dent  corn  was  planted  May  21,  in  rows  four  feet  apart;  one  oi 
the  plots  being  planted  in  hills,  the  other  in  drills.  The  plots  were  cul 
tivated  and  hoed  June  15,  and  again  July  7,  the  plants  being  thinned 
so  as  to  leave  the  same  number  of  stalks  on  each  plot,  including  an 
equal  distribution  of  plants  throughout  the  subdivisions  of  the  plots. 
As  nearly  as  possible,  each  of  the  two  plots  received  the  same  amount 
of  labor  in  cultivation.  The  stalks  were  cut  at  the  bottom  September 
17,  and  stooked  in  good  order.  Three  weeks  afterward  the  corn  was 
husked  and  weighed.  The  stalks  were  then  again  carefully  stooked, 
and  were  hauled  and  weighed,  in  good  condition,  October  12.  The  corn 
on  the  portion  planted  in  hills  was  rather  better  in  quality  than  on  that 
planted  in  drills.  Bat  the  drilled  portion  produced  74£  bushels  of 
shelled  corn  and  three  tons  of  stalks  to  the  acre,  against  65£  bushels  of 
corn  and  2|  tons  of  stalks  per  acre  produced  by  the  portion  in  hills. 

CORN  ON  PRAIRIE  SOIL. 

The  following  statements  exhibit  the  effects  of  careful  culture  on 
prairie  soil.  They  are  abstracts  of  reports  of  competitors  for  premiums 
offered  by  the  Coles  County  Agricultural  Society,  Illinois : 

E.  R.  Connelly  entered  ten  acres  of  old  ground,  prairie  soil,  twelve 
years  in  meadow.  He  plowed  early  in  April  seven  inches  deep,  and 
harrowed  well,  and  planted  in  May,  three  and  a  half  feet  each  way,  cov 
ering  with  hoes.  Plowed  live  times  with  cultivator  or  with  shovel-plow, 
and  hoed  twice,  thinning  to  three  stalks  per  hill.  Yield,  1,066§  bushelsj 
average  per  acre,  10G§  bushels.    Mr.  Connelly  received  $50  premium. 

S.  Dorman  entered  ten  acres,  prairie  loam,  barley  stubble.  He  plowed 
ten  to  twelve  inches  deep  with  a  three-horse  team,  and  planted  two  and 
a  half  feet  by  three  and  a  half  feet.  Cultivated  three  times,  and  shovel- 
plowed  once.  Yield,  1,063£  bushels  ;  average,  10GJ  bushels  per  acre. 
Mr.  Dorman  received  $25  premium. 

CORN  ON  SWAMP  LAND. 

S.  W.  Bloodworth,  of  Griffin,  Georgia,  furnishes  to  the  Department  a 
statement  in  reference  to  a  crop  of  corn  raised  by  him  on  1.012  acre, 
(or  210  feet  square,)  and  on  which  he  received  a  prize  of  $50  at  the 
State  fair  at  Macon,  in  November,  18G0.  The  soil  was  "  branch  land," 
(creek  bottom,)  black  mud  or  muck  swamp,  tivo  feet  deep,  containing  a 
mixture  of  sand,  and,  before  it  was  reduced  to  culture,  covered  with 
a  growth  of  brush  and  cane.    The  plot  was  bounded  on  three  siues  by 
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small  running  streams,  or  "  spring  branches,"  which  were  formed  by 
excavations  into  ditches  five  feet  deep,  a  ditch  of  the  same  depth  being 
dng  on  the  fourth  side.  By  the  time  this  preparation  for  drainage  was 
completed,  and  the  swamp  cleared  of  its  growth,  the  season  was  far 
advanced.  The  land  was  then  broken  up,  and  well  pulverized  with  a 
Bloodworth  iron  plow  with  subsoil  attachment,  and  the  soil  bedded  up 
leaving  water  furrows  forty-five  inches  apart.  Three  hundred  bushel' 
of  fresh  horse  manure  were  then  distributed  in  these  furrows,  by  the 
side  of  which  the  plow  was  again  run,  covering  the  manure.  In  the 
last  made  furrows  the  corn — a  gourd-seed,  red  cob  variety — which  had 
previously  been  soaked  in  water  till  in  sprouting  condition,  was  drilled 
in,  at  distances  of  ten  inches,  June  1, 1869.  Midway  between  these  drill- 
ings, and  in  the  same  furrow^,  Dickson's  guano  was  dropped,  a  spoonful 
at  a  time ;  direct  contact  of  the  corn  either  with  the  guano  or  horse 
manure  being  thus  avoided.  The  land  being  warm,  the  corn  made  its 
appearance  in  a  few  days.  A  turn-plow  was  then  run  each  side 
of  the  row,  throwing  the  earth  away  from  the  corn,  which  was  then 
hoed  and  thinned.  Ten  days  afterward  a  shovel-plow  was  run  around 
the  corn,  followed  one  week  after  by  a  turn-plow  throwing  the  earth  to 
the  corn,  this  process  of  throwing-to  being  repeated  after  ten  days  more. 
Another  ten  days  elapsing,  the  earth  was  hauled  up  around  the  corn  by 
hand  hoes  to  the  height  of  ten  inches.  About  the  first  of  August 
drought  set  in,  and,  for  the  purpose-  of  irrigation,  a  dam  was  thrown 
across  the  outlet  of  the  ditches,  and  the  water  backed  upon  the  soil. 
The  crop  obtained  was  137^  bushels  of  corn,  or  135£  bushels  per  acre. 
The  following  exhibit  is  made  of  receipts,  expenses,  and  profits :  Ex- 
penses— ditching,  $20;  clearing  the  land,  $7  50;  seed,  50  cents;  horse 
manure,  $30 ;  150  pounds  of  guano,  $7  50 ;  plowing,  $20 ;  Jioeing,  $10  50 
gathering  fodder,  $3;  gathering  and  housing  corn  and  shucks,  $21 
total,  $120.  Keceipts— 137£  bushels  of  corn,  at  $1  50  per  bushel,  $205  71 
1.600  pounds  of  fodder,  at  $2  per  hundred,  $32 ;  four  wagon  loads  of 
shucks,  $20;  total,  $257  71;  net  profit,  $137  71,  or  $136  07  per  acre. 

SELECTING-  SEED. 

A  farmer  states  that,  in  the  spiing  of  18G8,  he  planted  five  rows  of 
corn  with  seed  taken  from  the  three  inches  below  the  top  of  the  ear, 
rejecting  the  imperfect  grains  at  the  extreme  point ;  then  five  rows  with 
seed  taken  from  the  middle  and  base  of  the  ear,  rejecting  the  imperfect 
grains  at  the  butt.  The  result  was  that  the  five  rows  planted  with  the 
seed  from  the  middle  and  base  of  the  ear  ripened  about  two  and  a  half 
weeks  before  the  other  rows,  the  corn  of  the  former  being  better  eared, 
and  filled  out  to  the  end  of  the  cob. 

EFFECTS  OF  DEEP  CULTIVATION. 

At  a  farmers'  convention,  at  Edwardsville,  Illinois,  John  C.  Burrows 
gave  the  following  illustrative  statement,  in  the  course  of  an  address  on 
"Corn  and  its  management :" 

John  L.  Giltyof  Columbus,  Ohio,  on  a  tract  of  bottom  land,  which  for 
forty  years  previous  had  never  been  plowed  to  a  depth  exceeding  six  inches, 
and  which  had  been  cultivated  annually  in  corn  during  the  entire  period, 
plowed  eleven  and  three-quarters  acres  to  a  depth  of  eight  inches,  and 
subsoiled  to  a  further  depth  of  eight  inches,  and  planted  corn  May  10 
The  adjoining  portion  of  the  tract  was  plowed  to  the  usual  depth  of 
previous  years,  and  planted  with  corn  May  7.    On  the  shallow-plowed 
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land  the  corn  came  up,  and  looked,  for  a  few  weeks,  as  well  as  on  the 
deep-plowed  land ;  but  when  the  heat  of  July  came,  the  corn  on  the 
shallow-plowed  land  came  to  a  stand-still;  the  leaves  curled  and  drooped, 
and  gave  unmistakable  evidences  of  suffering  from  drought;  while 
that  on  the  deep-plowed  land  was  growing  vigorously,  and  indicated 
no  lack  of  moisture.  The  result  was  that  Mr.  Gill  obtained  120  bushels 
per  acre,  while  the  adjoining  fields  yielded  less  than  40  bushels  per  acre. 

POTATOES. 

AMOUNT  OF  SEED  FOR  POTATOES. 

At  Oak  Hill,  New  York,  in  1868.  a  parallelogram  of  land  was  set  ofl^ 
measuring  twenty  rods  in  length  by  eight  in  breadth,  thus  containing 
one  acre.  The  soil  was  a  slaty  loam,  had  been  mowed  for  eighteen  years, 
and  was  broken  up  and  planted  to  corn  in  1867.  without  manure,  yield- 
ing thirty-eight  bushels  to  the  acre.  April  23,  1868,  potatoes  were 
planted  without  manure,  and  covered  two  inches  deep,  being  in  forty 
rows  running  lengthwise  of  the  piece,  five  rows  to  the  rod.  In  each  hill 
of  the  first  eight  rows  was  planted  one  piece  containing  two  eyes ;  in 
each  hill  of  the  next  eight  rows,  two  pieces  containing  four  eyes ;  in 
each  hill  of  the  third  series  of  eight  rows,  three  pieces  containing  six 
eyes;  in  each  hill  of  the  fourth  series,  one  small  potato  whole;  in  each 
hill  of  the  fifth  series,  one  large  potato  whole. 

About  three-fourths  of  the  hills  in  the  first  series  of  rows  grew  two 
stalks  to  the  hill ;  the  remainder  only  one,  the  stalks  being  large  and 
much  branched  near  the  ground,  but  not  covering  the  ground  so  much 
as  the  stalks  of  the  other  rows.  Series  No.  2  had  three  to  four 
stalks  per  hill,  nearly  as  large  as  those  of  the  first  series.  The  third 
series  had  four  to  six  stalks  per  hill,  but  they  were  more  slender  than  in 
Nos.  1  and  2.  The  fourth  series  had  four  to  ten  very  sleuder  stalks  per 
hill.  The  fifth  series  had  five  to  eight  stalks  per  hill,  more  stocky  than 
those  of  the  fourth  series.  The  potatoes  were  dug  October  9, 10,  and  12. 
The  following  table  gives  the  results  from  the  several  series  of  rows,  the 
product  being  calculated  per  acre,  in  bushels  and  decimals  of  bushels 
of  sixty  pounds : 
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First  eight  rows. . . 
Second  eight  rows 
Third  oi^ht  rows  . 
Fourth  eight  rows 
Fifth  eight  rows.  - 


toes, 
acre. 

|S 

a* 

©•? 

*3 

3* 

205 

5240 

190 

17*5 

165.83 

•7  3 


i 


2  « 

■a  .2 

P 


7.5 
6.25 
13.75 
23.92 
15 


212.5 

246.25 

203.75 

196.42 

200.83 


On  another  piece  of  land  two  hundred  hills  were  planted,  one-half 
with  large,  and  the  other  half  with  small  potatoes,  a  wl^ole  one  to  each 
hill.  One-fourth  of  the  hills  in  each  of  the  two  series  were  thinned  at 
the  first  hoeing  to  two  stalks  per  hill :  one-fourth  to  four  stalks :  one- 
fourth  to  six  stalks,  and  the  other  fourth  left  without  thinning.  There 
was  but  little  difference  between  the  yield  of  the  large  seed  and  that  of 
the  small ;  but  as  between  the  hills  thinned  and  those  not  thinned,  the 
results  were  largely  in  favor  of  the  former. 
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SUBSOILING. 

Experiments  on  tlio  Pennsylvania  Central  Experimental  Farm,  in  I860, 
exhibited  a  yield  of  0,201  pounds  of  potatoes  on  four  subsoiled  plots  of 
one-eighth  of  an  acre  each,  being  at  the  rate  of  221AG  bushels  per  acre. 
Two  plots  not  subsoiled,  but  otherwise  treated  in  like  manner,  yielded 
1,845  pounds,  being  at  the  rate  of  131.70  bushels  per  acre.  The  report 
assumes  50  pounds  to  the  bushel. 

THINNING   THE   STALKS. 

At  the  Pennsylvania  Eastern  Experimental  Farm,  six  rows  were  laid 
out,  three  feet  apart,  and  planted  with  large  potatoes,  whole,  each  row 
having  a  just  apportionment  of  weight  of  seed,  and  containing  fifty-six 
seed  potatoes  set  at  distances  of  three  feet  apart.  In  each  alternate 
row  the  stalks  were  thinned  to  three  in  a  hill,  while  the  other  rows  were 
not  thinned.  In  each  case  of  comparison  the  row  not  thinned  gave 
the  larger  yield.  The  product  of  the  three  rows  not  thinned  wjis  at  the 
rate  of  147.58  bushels  per  acre,  of  which  145.30  bushels  were  salable; 
of  the  three  rows  thinned,  the  yield  was  at  the  rate  of  129.95  bushels 
per  acre,  of  wbich  128.45  bushels  were  salable. 

GROWING  POTATOES  BY  MULCHING. 

A  New  Hampshire  farmer  tried  the  following  experiment  on  a  rough, 
rocky,  hassocky  plot  of  land,  too  wet  for  ordinary  cultivation,  and  unfit 
for  scythe  or  plow.  He  spread  on  the  land  a  quantity  of  small  potatoes, 
and  covered  them  with  a  crate  of  refuse  straw  and  yard  and  barn  Tak- 
ings, giving  them  no  further  care.  In  due  time,  when  the  potatoes  were 
grown,  he  drew  them  out  with  an  iron-toothed  rake.  The  product 
proved  to  be  good,  fair  tubers  of  better  quality  than  those  grown  by 
him  in  the  usual  way,  and  produced  at  trifling  cost.  He  had  several 
times  grown  potatoes  by  the  process  of  mulching,  obtaining  yields 
superior  in  quantity  and  quality  to  those  of  seed  planted  in  the  ground. 

GRASS  AND  HAY. 

ENGLISH  EXPERIMENTS  WITH  MINERAL   MANURES. 

Professor  Voelcker  reports  to  the  Boyal  Agricultural  Society  of  Eng- 
land the  results  of  experiments  with  various  mineral  manures  on  clover 
and  other  grasses  during  the  years  1807  and  18G8,  being  in  continuation 
of  similar  experiments  in  former  years.  He  prefaces  these  statements 
with  comments  on  the  rapid  progress  which  agricultural  chemistry  has 
made  of  late  years,  and  on  tho  better  knowledge  which  has  been  ob- 
tained through  the  means  thus  afforded,  respecting  the  conditions  ot 
various  soils,  and  the  adaptability  of  different  manures  to  them.  He 
remarks  especially  that  the  conditions  under  which  ammonia,  lime,  or 
phosphates  act  beneficially  on  vegetation  are  far  better  understood  than 
vhose  under  which  nitrates  or  salts  of  potash  may  be  advantageously 
applied.  For  this  reason  he  has  instituted  numerous  experiments  during 
the  last  live  or  six  years,  in  order  to  determine  in  what  cases  potash 
compounds  or  nitrate  of  soda  may  be  used  with  advantage. 

He  has  found  by  the  experiments  ot  several  years  that,  contrary  to 
his  earlier  expectations,  the  application  of  salts  of  potash  on  heavy  clay 
land,  whether  to  roots  or  to  clover,  has,  as  a  rule,  proved  decidedly  ua- 
18  • 
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remunerative,  the  soil  evidently  containing  already  a  good  supply  of 
this  element.  Jlv  lias  not  met  with  a  single  instance  in  which  potash 
salts  produced  good  effect  on  arable  clay  land,  but  they  have  been  used 
with  advantage  on  light  sandy  soils.  He  considers  the  knowledge  thus 
gained  concerning  the  adaptation  of  potash  to  be  a  valuable  acquisition, 
as  this  is  an  expensive  manure,  and  the  agriculturist  should  be  able  to 
judge  beforehand,  with  tolerable  accuracy,  as  to  the  propriety  and  econ- 
omy of  its  use. 

The  following  table  exhibits  the  manures  applied  and  the  product 
obtained  per  acre  in  growing  clover  and  Italian  rye  grass  at  Escrick 
Park  Home  Farm,  in  18G7.  Each  of  the  plots  experimented  on  contained 
one-twentieth  of  an  acre.  The  soil  was  poor  and  sandy,  deficient  in 
every  description  of  mineral  matter  necessary  to  the  perfection  of  agri- 
cultural products,  and  containing,  by  analysis,  nearly  ninety-two  per 
cent,  of  line  quartz  sand.  The  rye  grass  and  clover  were  sown  in  1806, 
with  a  barley  crop.  The  manures  were  applied  April  11,  1867.  The 
first  cutting  was  made  June  12,  and  the  second  August  24.  The  table 
shows  the  weight  of  the  product  in  a  green  state : 
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Summary  of  results. — Pl^ts  1  and  0,  receiving  applications  of  nitrate 
of  soda,  and  plot  2,  receiving  sulphate  of  ammonia,  though  giving  at  the 
first  cutting  a  larger  yield,  in  which  rye-grass  predominated,  gave  at  the 
second  cutting  smaller  amounts  than  any  of  the  other  plots.  As  early 
as  April  23,  plots  1  and  9  could  be  easily  distinguished  from  the  others 
by  their  darker  green  color  and  ranker  growth.  The  nitrate  of  soda, 
however,  started  a  vigorous  growth  of  very  coarse  and  inferior  rye- grass 
which  finally  choked  the  clover,  and  at  the  end  of  October  hardly  a 
single  clover  plant  was  to  be  seen,  while  the  soil  of  these  two  plots  was 
quite  burned  up  by  the  exhausting  effects  of  the  nitrate  of  soda.  At 
this  latter  date,  plots  6,  7,  and  10,  which  had  received  applications  of 
potash  variously  compounded,  manifested  their  superiority  by  their  dark 
green  hue  and  the  healthy  look  of  the  herbage,  in  wkich  clover  predom- 
inated. These  characteristics  were  especially  remarkable  in  plot  10 ; 
here  was  found  the  largest  total  yield,  both  the  clover  and  rye-grass 
being  much  superior  in  quality  to  the  product  of  any  of  the  other  plots, 
and  the  soil  was  left  in  better  condition  for  succeeding  crops.  The  ex- 
periment shows  that  land  deficient  in  mineral  food  is  rapidly  exhausted 
by  the  application  of  purely  nitrogenous  manures. 

The  mineral  superpkosphate,  by  itself,  appears  to  be  inefficient,  the 
result  being  quite  opposite  to  effects  obtained  from  this  fertilizer  Oii 
heavier  soils.    The  explanation  is  that,  on  account  of  a  deficiency  ot 
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some  essential  element,  sucli  as  potash,  in  the  soil  considered,  the  phos- 
phate could  not  be  assimilated.  The  case  is  illustrated  by  that  of  a 
hungry  and  thirsty  man  before  whom  may  be  placed  substantial  and 
appetizing  food,  yet  who  being  denied  drink  is  unable  to  assimilate  the 
viands  with  which  he  is  provided.  The  application  of  potash,  non- 
essential to  the  growth  of  clover  on  many  clayey  soils,  is  necessary,  as  a 
rule,  on  poor,  sandy  soils,  these  being  greatly  deficient  in  this  mineral 
ingredient. 

It  will  be  observed  that  on  the  poor  sandy  soil  pf  the  experiment, 
common  salt  exhibited  no  beneficial  effect ;  nor  is  it  shown  that  it  had  an 
injurious  effect,  since  the  smaller  yield  of  plot  4,  when  compared  with 
the  unmanured  plots,  themselves  varying  somewhat  in  product,  has  no 
especial  significance.  While,  however,  the  common  salt,  or  chloride  ot 
sodium,  did  not  appreciably  affect  the  product,  muriate  of  potash,  that 
is,  the  compound  of  chlorine  with  potassium,  materially  increased  it. 
Thus  proof  is  given  that  soda  cannot  supply  the  place  of  potash  in  the 
nutrition  of  plants. 

With  regard  to  the  gypsum  applied  on  i>lot  8,  at  the  rate  of  one  ton 
per  acre,  Professor  Voelcker  remarks : 

This  is  a  very  largo  dose,  although  sulphate  of  lime,  or  gypsum,  is  hufc  sparingly 
soluble  in  water,  and  for  that  reason  may  be  used  with  perfect  safety  in  much  larger 
quantities  than  in  this  experiment,  provided  it  is  well  mixed  with  the  soil.  A  largo  dose 
of  finely  powdered  gypsum,  when  applied  as  a  top-dressing  to  young  clover,  appears  to 
injure  the  plants  and  retard  their  growth. 

Experiment  at  Tubney  Warren,  Abingdon. — An  experiment  similar  to 
the  foregoing  was  made  at  Tubney  Warren,  Abingdon,  in  1867.  The 
field  had  formed  part  of  an  old  heath,  but  had  been  in  cultivation  eleven 
years,  and  had  grown  clover  once  before.  The  soil  was  naturally  very 
light  and  poor,  and  deficient  in  alkalies  and  lime,  and  contained  nearly 
ninety  per  cent,  of  fine  quartz  sand,  but  at  the  time  of  the  experiment 
was  in  good  agricultural  condition.  A  mixture  of  different  kinds  oi 
clover  was  sown  without  other  grass  seeds  on  the  barley  crop  of  I860) 
after  a  good  crop  of  Swedes,  manured  with  dung  and  three  hundred- 
weight of  superphosphate  per  acre,  and  fed  off  by  sheep  partly  kept  on 
grain.  The  manures  were  applied  early  in  March,  18G7,  and  were  of  the 
same  nature  as  those  used  in  the  preceding  experiment,  and  in  the 
same  amounts,  excepting  the  sulphate  of  lime,  which  in  the  present 
case  was  applied  at  the  rate  of  four  hundred-weight  per  acre.  As  little 
could  be  anticipated  from  a  second  crop  of  clover  alone  on  this  soil,  one 
crop  only  was  harvested,  it  being  allowed  to  stand  till  the  middle  ot 
July.  From  the  report  made  on  these  operations,  the  following  particu- 
lars are  selected  as  containing  points  of  difference  from  certain  results 
of  the  experiment  at  Home  Farm. 

The  clover  plants  were  quickly  and  quite  injuriously  affected  by  the 
more  soluble  saline  manures,  namely,  the  common  salt,  the  muriate  ot 
potash,  and  the  muriate  of  potash  and  mineral  superphosphate  used 
together.  However,  the  plots  on  which  these  dressings  were  applied 
had  quite  recovered  toward  the  conclusion  of  the  trial.  The  deduction 
from  the  first  effects  here-particularized  is  that,  since  saline  top-dress- 
ings check  and  injure  the  early  growth  of  clover,  especially  in  dry 
weather,  it  is  very  desirable  to  apply  them  quite  early  in  the  spring,  in 
order  that  they  may  be  thoroughly  washed  into  the  soil  by  the  rain 
before  an  active  growth  begins.  In  correspondence  with  results  at  the 
Escrick  Home  Farm,  the  plot  dressed  with  muriate  of  potash  and  min- 
eral superphosphate  gave  not  only  the  largest  yield  in  the  harvested 
crop,  but  also  far  the  best  after-growth  in  every  respect. 
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In  this  experiment,  neither  muriate  of  potash  nor  sulphate  of  potash 
materially  affected  the  product;  while  the  mineral  superphosphate  ap- 
plied alone  gave  a  decided  increase.  These  results  sustain  the  belief 
that  when  a  soil  even  naturally  poor  and  sandy  has  been  brought  into  iv 
fairly  productive  condition,  potash  manures  do  not  produce  much  effect, 
and  that  phosphatic  manures  are  more  likely  to  be  beneficial. 

Experiment  at  Menagerie  Farm,  Eacrick. — lu  1808,  at  Menagerie  Farm, 
Escrick,  York,  the  same  top-dressings  were  applied  as  at  the  Home 
Farm,  and  to  the  same  number  of  plots,  of  one-twentieth  of  an  acre  each. 
The  soil  closely  resembled  that  of  the  Home  Farm,  and  contained  over 
ninety  per  cent,  of  pure  tine  quartz  sand,  little  lime,  and  a  still  less  pro- 
portion of  available  alkalies  and  phosphoric  acid.  The  whole  area  was 
so>vn  with  mixed  seeds,  at  the  rate  per  acre  of  six  pounds  of  red  clover, 
one  pound  of  alsike,  one  pound  of  white  clover,  one  half  bushel  of  italiau 
rye-grass,  and  one  half  bushel  of  Pacey's  rye- grass.  The  manures  were 
applied  April  23 ;  the  iirst  cutting  made  June  11,  and  the  second  July 
23.    The  following  is  a  tabulation  of  the  results: 
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These  results  are  similar  to  those  obtained  at  the  Home  Farm  in 
1807 ;  and  as  to  the  product  of  hay  made  from  plot  10,  it  is  stated 
to  have  been  worth  one  pound  sterling  more  per  ton  than  that  made  on 
plot  1.  It  should  be  noted  that  common  salt,  which  in  1S07  showed 
little  effect  on  the  clover,  gave  an  appreciable  increase  in  1608,  namely 
about  15  per  cent.,  mostly  in  the  lirst  cutting. 

The  yield  of  all  the  experimental  plots  was  much  greater  in  1807  than 
in  1808,  the  difference  being  accounted  for  by  the  unusually  dry  summer 
of  the  latter  year.  u  In  a  dry  season,  neither  nitrate  of  soda  nor  sul- 
phate of  ammonia  acts  nearly  so  benelicially  upon  vegetation  as  in  mod- 
erately wet  weather ;  for  it  appears  that  these  saline  matters,  unless 
much  diluted  by  the  rain-fall  and  thoroughly  diffused  in  the  soil,  can- 
not exert  a  beneficial  influence  even  upon  those  crops  upon  which  they 
produce  the  best  effect  in  a  favorable  season.  Nitrate  of  soda,  although 
it  may  be  of  value  where  an  early  and  rapid  growth  of  grass  is  demanded 
for  dairy  use,  is  especially  apt  to  buBU  up  vegetation  in  dry  weather, 
and  for  this  reason  should  always  be  used  sparingly  and  with  caution. 
Salt,  on  the  other  hand,  is  evidently  beneticial  to  grass  crops  on  light 
land  in  a  dry  season." 

Experiments  on  permanent  pasture. — Professor  Voelcker  reports  that 
two  years  ago  he  caused  to  be  commenced  a  series  of  experiments  on 
permanent  pasture.  He  states  that  for  such  experiments  plots  of  not 
less  than  one-tenth  of  an  acre  each  should  be  appropriated  ;  and  that, 
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as  some  of  the  fertilizers  used  on  pasture  act  but  slowly,  while  others 
are  beneficial  through  a  succession  of  years,  and  still  others  are  only  ef- 
fective in  the  year  of  their  application,  it  is  absolutely  necessary  not  to 
confine  the  experiments  to  a  single  season,  but  to  continue  observations 
through  at  least  four  years  in  succession. 

The  first  of  these  experiments  reported  was  made  at  Ashwick,  Hat- 
field, Herts,  on  meadow  mowed  yearly  during  the  last  five  seasons.  It 
was  drained  in  the  winter  of  1864-?G5,  and  then  dressed  with  four  tons 
refuse  gas-lime  composted  with  pond-cleanings  and  road-scrapings. 
Considerable  quantities  of  roots,  grain  and  cake  were  consumed  on  it 
by  stock  at  different  times.  The  field  was  at  one  time  very  poor,  but 
now  grows  a  fair  average  crop  for  that  region. 

In  1867,  snow  fell  in  the  latter  part  of  March,  and  the  latter  part  of 
April ;  during  the  most  of  May  the  weather  was  showery  and  cold. 
The  quicklime,  in  five  small  heaps,  was  put  on  each  of  the  plots  2  and 
3,  March  23,  of  the  same  year,  and  after  being  slaked  by  the  rain  was 
spread  March  27.  The  other  manures  were  sown  by  hand  March  23, 
and  immediately  afterward  there  was  a  heavy  fall  of  rain.  The  plots 
measured  one-tenth  of  an  acre  each,  and  were  all  rolled  and  chaia-har- 
rowed  April  1,  and  were  mown  June  24,  the  grass  being  quite  dry.  The 
following  tabie  gives  the  kinds  and  quantities  of  manures  applied,  and 
the  weight  of  product  per  acre : 
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Second  cutting. 
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As  early  as  April  10,  plots  1,  2,  and  0,  appeared  much  burned ;  also 
plots  4  and  8,  but  in  a  less  degree.  Plots  7  and  9  had  a  uniform  dark- 
green  appearance.  Plot  3  was  slightly  darker  in  color  than  the  un- 
nianured  plots,  but  rather  irregular.  June  9,  no  difference  was  observ- 
able between  plots  1,  2,  5,  and  0.  Plot  3  was  irregular  in  appearance, 
with  patches  of  very  he<ivy  grass.  Plot  7,  very  luxuriant.  Plot  9,  very 
heavy,  the  grass  being  a  good  deal  laid. 

A  summary  of  the  results  at  the  date  of  the  cutting  of  Juno  24  may 
be  given  in  these  terms,  viz :  Quicklime  burned  the  grass  to  some  ex- 
tent. The  salt  and  quicklime  gave  no  increase  up  to  that  time  ;  nor  did 
the  bone-dust,  which  had  not  been  sufficiently  acted  on  by  the  weather. 
The  mineral  superphosphate  and  crude  potash  salts  gave  a  small  in- 
crease, a  little  exceeding  that  produced  by  the  common  salt.  The  crude 
potash  salts  alone  gave  no  appreciable  increase.  The  guano  and  the 
guano  and  superphosphate  showed  a  very  marked  superiority. 

During  July,  which  was  a  wet  month,  plot  1  appeared  rather  brown 
and  burned.  Plots  7  and  9  maintained  their  superiority.  Plots  4  and 
8,  manured  with  iiotash  salts,  &c,  were  distinguished  from  the  others 
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by  an  abundant  growth  of  red  and  of  white  clover.  The  remainder  of 
the  plots  showed  little  difference  in  appearance. 

A  second  cutting  was  made  October  30,  except  on  plots  2,  5,  and  G, 
which  had  been  recut  at  an  earlier  date  without  taking  account  of  weight. 
There  was  not  a  great  difference  between  the  yields  of  the  several  plots 
as  weighed  at  this  date.  The  fertilizers  affecting  this  second  crop,  rank, 
according  to  the  increase  over  theunmanured  plot,  as  follows,  commenc- 
ing with  the  largest  yield :  Quicklime,  guano  and  superphosphate,  crude 
potash  salts,  guano ;  i>ut  the  differences  were  hardly  appreciable.  The 
bone-dust  exhibited  no  effect.  It  will  be  seen  that,  among  the  total 
yields,  the  guano,  and  the  guano  with  superphosphate,  gave  much  the 
largest  products. 

Experiment  at  Escrick  Park,  York,  1868. — The  manures  here  employed 
were  the  same  in  nature  and  quantity  as  in  the  last-mentioned  experi- 
ment. The  soil  was  of  the  most  infertile  character,  bearing  a  poor  rough 
grass  with  scarcely  any  clover,  and  probably  had  never  before  been 
manured.  The  land  being  in  this  exhausted  state,  all  the  fertilizing 
applications  told  to  greater  or  less  extent  on  the  grass  crop.  The  ma- 
nures were  sown  about  the  last  of  March,  and  the  grass  mowed  June  25: 
only  one  crop  being  taken  during  the  season.  The  prolonged  heat  ana 
drought  of  the  summer  had'  an  unfavorable  effect  on  the  grass,  which 
was  much  burned,  especially  on  the  plots  dressed  with  common  salt,  and 
with  the  potash  salts.    The  following  tabic  exhibits  results : 
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Iii  this  experiment  the  fertilizers  ranked  as  follows  in  regard  to  re- 
sults: Guano  and  superphosphate,  guano,  bone-dust,  superphosphate 
and  potash  salts. 

Experiment  at  TyrwamhaUe  Farm,  18C8. — The  manures  were  the  same 
as  applied  in  the  preceding  experiment,  except  that  on  plots  1  and  2  the 
quicklime  was  doubled  in  amount.  On  these  plots  the  grass  was  con- 
siderably burned,  and  the  yield  diminished.  The  manures  were  sown 
March  23,  and  the  grass  cut  June  27.  The  field  of  experiment  had  been 
laid  down  in  grass  fifteen  years  before.  It  had  been  dressed  at  different 
times  with  shell-sand,  and  was  in  fair  productive  condition,  as  may  be 
perceived  from  the  fact  that  the  average  yield  of  the  two  unmanured 
plots  was  at  the  rate  of  six  tons  ten  hundred- weight  and  forty-five  pounds 
per  acre.  The  soil,  a  moderately  stiff,  sandy  loam,  contained  abundance 
of  carbonate  of  lime  in  the  form  of  shell-sand.  On  plots  1  and  2  there 
was  a  diminished  yield,  as  stated.  During  the  season,  the  bone-dn6t 
exhibited  no  decided  effect.  The  commtin  salt  and  the  potash  salts  di- 
minished the  yield.  The  superphosphate  and  crude  potash  salts  mixed 
gave  little  effect,  and  it  was  judged  that  the  superphosphate  alone  would 
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have  been  more  beneficial.  The  guano,  and  still  more  the  mixture  of 
guano  and  superphosphate,  produced  a  large  increase  in  yield,  amount- 
ing in  the  latter  case  to  an  excess  of  three  tons  two  hundred- weight  and 
twenty-one  pounds,  or  nearly  fifty  per  cent,  over  the  average  of  the  un- 
manured  plots. 

MICHIGAN  COLLEGE  EXPERIMENTS. 

At  the  Michigan  Agricultural  College  in  1868,  one  acre  of  very  light 
sandy  soil  was  selected  from  a  clovGr  field  the  second  year  from  seeding 
and  mowed  once  in  1867.  This  acre  was  equally  divided  into  sixteen 
plots,  and  manures  were  applied  to  every  alternate  plot,  as  follows :  the 
two  composts  of  muck  and  ashes,  and  the  two  of  muck  and  lime,  having 
been  carefully  mixed,  under  shelter,  in  February,  1868,  and  shoveled 
over  from  time  to  time  till  properly  incorporated.  On  plot  1,  one  load 
of  muck  and  leached  ashes,  mixed  in  the  proportion  of  five  loads  of  muck 
to  two  loads  of  ashes ;  on  plot  3,  one  load  of  muck  mixed  with  quick- 
lime slaked  with  water,  in  the  proportion  of  five  loads  of  muck  to  ten 
bushels  of  lime ;  on  plot  5,  one  load  of  muck  and  quicklime  slaked  with 
a  saturated  solution  of  common  salt,  in  the  proportion  of  five  loads  oi 
muck  to  ten  bushels  of  lime ;  on  plot  7,  one  load  of  muck  and  wood  ashes, 
in  the  proportion  of  five  loads  of  muck  to  one  load  of  ashes ;  on  plot  9, 
one  load  of  muck  5  on  plot  11,  one-half  bushel  of  ashes  and  one-eighth 
bushel  of  gypsum ;  on  plot  13,  one-half  bushel  of  ashes  ;  on  plot  15,  one- 
eighth  bushel  of  gypsum. 

The  clover  was  mowed  July  2, 1868,  and  was  well  cured  before  weigh- 
ing. A  second  crop  was  taken  September  1,  but  was  very  much  dam- 
aged by  long  exposure  to  rain.    The  following  table  exhibits  results : 


Lota. 

Manures  applied. 

• 

First  crop. 

04 

0 
o 

a 

1 

Total. 

Gain. 

Gain  per 
acre. 

1 

Pounds. 
265 
200 
200 
125 
128 
134 
204 
188 
224 
211 
204 
154 
169 
1G4 
218 
-190 

Pounds. 

149 
98 
78 
39 
30 
40 
90 
£2 

102 
89 
67 
43 
49 
•     46 
92 
45 

Pounds. 
414 
298 
278 
164 
158 
174 
294 
270 
32G 
300 
271 
197 
218 
210 
310 
235 

Pounds. 
116 

Pounds. 
%      1,856 

2 

3 

Muck  And  lime  slaked  with  water 

47 

752 

4 

5 

Muck  and  lime  slakod  with  brine 

Loss  11 

Loss    176 

G 

7 

Muck  and  ashes 

72 

1,152 

8 

No  manure 

9 

Muck 

46 

736 

10 

No  manure 

-   11 

Ashes  and  Gypenm 

23 

366 

12 

No  manure 

13 

Ashes 

15 

240 

14 

15 

88 

1,408 

16 

According  to  this  exhibit,  the  total  products  of  the  unmanured  plots, 
respectively  considered,  ranged  from  one  and  one-sixth  ton  to  two  and 
one-seventh  tons  of  hay,  reckoning  2,240  pounds  to  the  ton.  It  will  bo 
seen,  by  reference  to  the  widely-ranging  products  of  the  unmanured 
plots,  that  the  soil  was,  in  the  first  place,  quite  unequal  in  productive- 
ness. Caution  is,  therefore,  required  in  drawing  conclusions  from  these 
results.  The  statement  of  gain  arising  from  each  applied  manure  is  esti- 
mated by  comparison  with  the  yield  of  adjoining  unmanured  plots.  The 
prominent  points  of  the  exhibit  are  these :  The  muck  and  leached  ashes, 
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the  gypsum,  aud  the  inuck  and  wood  ashes  gave,  the  largest  products; 
the  ashes  and  gypsuni  were  less  effective  than  the  gypsum  alone :  a  loss 
resulted  from  the  a|>plied  mixture  of  muck  and  lime  slaked  with  brine. 

RENOVATION  OF  DEPRECIATED  GRASS  LANDS. 

"  C.  II.  T.,"  of  Webster,  New  Hampshire,  reports  that  in  the  spring  of 
18G5  he  bought  a  field  which  had  become  almost  worthless.  It  yielded 
but  a  scanty  amount  of  hay,  and  that  of  very  poor  quality,  being  June- 
grass  or  white-top.  A  portion  of  the  field  had  not  been  plowed  for 
twenty-five  years.  He  sowed  two  bushels  of  coarse  salt  per  acre,  when 
snow  was  going  off,  following  two  weeks  later  with  about  three  bushels 
of  unleached  ashes  per  acre,  and  after  another  two  weeks  with  two  hun- 
dred pounds  of  plaster  per  acre.  The  product  of  hay  was  doubled  in 
the  subsequent  crop.  Each  succeeding  spring  the  same  fertilizers  have 
been  applied  in  like  amount  and  manner.  Two  an<**a  half  tons  of  hay 
were  cut  the  first  week  in  July,  18G8,  and  another  crop  was  cut  the  first 
week  m  September,  yielding  about  three-quarters  of  a  ton.  Immediately 
afterward  two  bushels  of  ashes  were  applied,  which  started  the  grass  so 
vigorously  that  at  the  latter  part  of  October  it  looked  as  though  no 
second  crop  had  been  taken  during  the  season.  The  quality  of  the  pro- 
duct has  also  improved,  and  instead  of  June-grass  the  field  now  pro- 
duces timothy,  red  and  also  white  clover,  and  some  red-top.  The  field 
remained  green  long  after  surrounding  fields  had  browned  and  dried  up. 
The  boundary  of  the  top-dressing  could  be  traced  as  easily  as  though 
marked  by  a  fence. 

EXPERIMENT  WITH  CLOVER  AND  ORCIIARD  GRASS  IN  SOUTH  CAROLINA. 

The  following  is  a  summary  of  an  experiment  in  growing  clover  and 
orchard  grass  in  the  hill  region  in  the  northwestern  part  of  South  Caro- 
lina, near  Blue  Ridge :  In  February,  18G7,  Joseph  A.  David,  of  Green- 
ville County,  commenced  operations  on  two  acres  of  rather  poor,  sandy 
land,  by  turning  under  such  vegetable  material  as  was  on  the  same  with 
a  turning  plow,  and  subsoiled  twice.  He  then  hauled  forty  loads  of  ma- 
nure from  the  stables,  barnyard, cow  and  hog-pens,  besides  field  scrap- 
ings, and  spread  these  manures  broadcast,  and  turned  them  under. 
March  1, 18G7,  he  sowed  and  plowed  in  one  bushel  of  oats  per  acre,  and 
sowed  and  harrowed  two  bushels  of  orchard  grass  and  six  quarts  of  clo- 
ver per  acre,  and  bushed  lightly.  The  oats,  clover,  and  grass  grew 
finely,'  and  in  June  of  the  same  year  an  excellent  crop  of  oats  was  har- 
vested, paying  fof  the  manure  and  labor  expended  in  preparing  the  land. 
After  the-  oats  were  harvested,  the  clover  was  harvested.  The  clover 
and  grass  grew  so  luxuriantly  that  they  choked  out  the  weeds  and  crab- 
grass.  This  grass  crop  was  not  cut,  but  was  suffered  to  fall  and  enrich 
the  land.  In  the  spring  of  1SG8,  the  land  was  top-dressed  with  fifty 
pounds  of  plaster,  one  hundred  pounds  of  Baugh's  raw-bone  phosphate, 
and  fifty  pounds  of  salt  to  the  acre.  The  ground  was  at  the  time  cov- 
ered several  inches  deep  with  decomposing  clover  and  grass.  The  new 
clover  and  grass  soon  made  their  appearance  and  grew  finely,  the  clover 
obtaining  the  predominant  growth.  The  lot  was  mowed  in  June,  18G8, 
and  yielded  between  fifty  and  sixty  one-horse  loads  of  hay  per  acre.  In 
the  spring  of  1SGD,  a  top-dressing  was  applied  of  the  same  fertilizers 
and  in  the  same  amounts.  June  0,  18GD,  the  orchard  grass  stood  in 
some  places  four  and  a  half  feet  high,  averaging  three  and  a  half  feet 
in  height.    The  lot  was  "  one  perfect  mass  of  clover  and  grass,  without 
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a  weed,"  and  according  to  estimates  then  made,  would  yield  one  hun- 
dred one-horse  loads  of  hay  per  acre,  or  at  least  live  tons  per  acre  from 
the  tirst  mowing,  with  an  excellent  prospect  for  the  fall  crop. 

PLASTER  AND  SALT  ON  CLOVER. 

A  farmer  reports  that,  for  purposes  of  experiment,  he  divided  a  clover- 
field  into  plots  of  thirty  leet  in  width,  grouping  these  divisions  in  series 
of  three  plots  each.  On  the  first  plot  in  each  series  plaster  was  sown 
broadcast,  two  bushels  per  acre, -lit  a  cost  of  $1.  On  the  second  plot, 
common  ground  salt,  two  bushels  per  acre,  at  a  cost  of  $2  50.  On  the 
third,  one  bushel  of  plaster,  and  one  of  salt,  mixed,  per  acre,  at  a  cost 
of  $1  75.  The  order  of  excellence  in  product  was  as  follows,  beginning 
with  the  best:  salt  and  plaster  mixed;  plaster;  salt. 

CURING  HAY  IN  WET  WEATHER. 

Kobert  Neilsou,  of  Halewood,  Liverpool,  England,  in  a  letter  to  the 
London  Times  on  the  curing  of  grain  and  other  crops  harvested  in  wet 
weather,  relates  a  trial  made  during  the  present  year,  the  method  being 
similar  to  that  which  he  had  successfully  employed  since  1S03,  iu  using 
artificial  currents  of  cold  or  heated  air,  in  curing  crops  harvested  under 
unfavorable  conditions.  The  process  was  as  follows:  The  hay  was 
stacked  below  a  wooden  cover,  and  upon  a  base  bearing  a  wooden  air- 
trough  measuring  nine  inches  inside,  extending  horizontally  the  whole 
length  of  the  rick,  and  provided  with  slides  to  let  on  and  cut  oft*  the  flow 
of  air.  At  the  centre  of  this  trough,  and  opening  upward,  was  an  aper- 
ture nine  inches  square,  and  over  this  aperture  was  placed  a  sack  tilled 
with  straw.  This  sack  was  gradually  lifted  as  the  formation  of  the  stack 
proceeded,  and  thus  was  formed  a  vertical  chimney,  which  was  carried 
to  within  six  feet  of  the  top  of  the  stack.  The  dimensions  of  the  com- 
pleted rick  were  twenty-four  by  sixteen  feet,  by  twenty  feet  in  height. 
Currents  of  cold  air  were  then  driven  through  the  stack  by  means  of  a 
fan  connecting  with  the  air-trough,  and  driven  by  a  steam-engine  of  one 
horse-power.  By  those  means  the  hay  was  so  thoroughly  cured  that  it 
was  sold  at  the  full  market  price,  notwithstanding  that  at  rhe  com- 
mencement Mr.  Neilson's  baiiilf  had  remonstrated  against  stacking  hay 
in  such  poor  condition,  declaring  his  opinion  that  it  would  certainly  take 
fire  as  a  natural  consequence.  Three  other  stacks  in  different  stages  of 
condition  were  put  up  and  cured  in  the  same  way ;  and  it  is  stated  that 
iu  the  total  result  there  was  effected  a  saving  of  three- fourths  of  the 
manual  labor  which  would  have  been  required  under  ordinary  proce- 
dure. Mr.  Neilson  indicates  the  applicability  of  horse  or  hand  power  as 
a  substitute  for  the  steam-engine  in  driving  the  ventilating  fan. 

FEEDING  STOCK. 

COOKED  FOOD  FOR  SWINE. 

Two  experiments  were  made  in  feeding  corn  to  five  half-blood  Berk- 
shire pigs  of  the  same  litter,  the  tirst  experiment  being  with  old  corn 
shelled  and  fed  in  three  different  forms,  viz:  fed  whole;  ground  and 
made  into  a  slop  with  cold  water;  ground  and  boiled  and  fed  cold. 
The  result  of  this  experiment  was  that  five  bushels  of  whole  corn 
made  forty-seven  and  three-fourths  pounds  of  pork ;  five  bushels  ot 
corn,  less  miller's  toll,  ground  and  made  into  thick  slop  with  cold 
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water,  made  fifty-eight  and  a  half  pounds  of  pork ;  and  the  same  amount 
of  meal  well  boiled  and  fed  cold  made  eighty-three  and  a  half  pounds 
of  pork.  In  each  case  the  food  was  administered  regularly  and  with- 
out waste,  and  other  precautions  were  taken  to  secure  fairness  of 
comparison.  With  the  whole  corn  kitchen  slops  were  given,  without 
milk ;  and  of  the  boiled  meal  one  to  two  quarts  were  thinned  with  cold 
water  or  house  slops,  for  drink.  The  corn  was  estimated  at  $1  30  per 
bushel,  and  the  pork  at  814  per  hundred- weight.  In  the  case  where 
the  whole  corn  was  fed,  the  price  of  the  corn  equaled  the  value  of  the 
pork.  The  same  amount  of  corn  ground,  cooked,  and  fed  cold,  returned 
the  price  of  the  corn,  and  one  dollar  per  bushel  in  addition. 

The  second  experiment  was  with  nubbins,  or  soft  new  corn,  fed  in  two 
forfns,  viz :  on  the  ear }  and  shelled,  ground,  and  boiled. 

Ten  bushels  of  corn  on  the  cob,  fed  on  the  ground,  made  twenty-nine 
and  a  half  pounds  of  pork.  Corn  shelled  from  the  same  amount  of  ears, 
and  then  ground  by  horse-power  and  well  boiled,  made  sixty-four  pounds 
of  pork.  The  pork  made  from  cooked  food  was  as  firm  as  that  made 
from  uncooked.  In  supplement  to  these  experiments  the  narrator  states 
that,  under  circumstances  apparently  equivalent  to  those  above  reported, 
three  bushels  of  meal  with  five  bushels  of  potatoes,  cooked,  made  sev- 
enty-two and  a  half  pounds  of  pork,  and  ten  bushels  of  corn  on  the  ear, 
ground  and  boiled,  made  seventy-one  pounds.  From  his  experiments 
he  draws  the  conclusion  that  it  is  more  economical  to  allow  food  to  be- 
come cold  before  it  is  fed  out,  and  that  in  this  state  a  larger  amount  will 
be  eaten  and  with  a  better  appetite. 

The  following  is  a  summary  of  an  experiment  by  W.  F.  Baggerly,  of 
Wayne  County,  New  York,  in  feeding  four  pure-bred  Chester  white  pigs 
littered  March  31, 1SGS.  The  pigs  were  kept  in  thrifty  condition  until 
October  24,  when  Mr.  Baggerly  commenced  feeding  to  them  as  much" 
shelled  corn  as  they  would  consume,  amounting  in  quantity  to  one  bushel 
per  day  for  the  four  animals.  The  result  as  exhibited  for  the  week  end- 
ing November  G,  was  an  average  daily  gain  of  nine  pounds  on  the  weight 
of  the  pigs.  The  value  of  this  increase  is  stated  to  be  twelve  cente  per 
pound,  the  shelled  corn  thus  returning  a  value  of  $1  08  per  bushel. 
During  the  eleven  days  following,  cooked  Indian  meal  was  fed,  at  the 
rate  of  three-fourths  of  a  bushel  per  day.  The  result  was  an  average 
gain  in  total  weight  of  eleven  pounds  daily,  making  the  cooked  meal 
return  a  value  of  $1  Go  per  bushel.  The  food  was  then  changed  to 
cooked  potatoes  and  meal,  in  the  proportion  of  four  bushels  of  potatoes 
to  one  of  meal;  the  meal  being  stirred  in  after  the  potatoes  were  cooked. 
The  result  of  eight  days'  trial  was  an  average  consumption  per  day  of 
one  and  a  quarter  bushel  of  the  mixture,  and  an  average  total  gain  in 
weiglit  per  day  of  nine  and  three-quarter  pounds,  each  bushel  of  the 
potato  and  meal  mixture  returning  a  value  of  ninety  cents.  Although 
the  experimenter  draws  conclusions  in  favor  of  such  a  mixture  of  pota- 
toes and  meal  as  a  principal  food,  examination  of  the  results  will  not 
justify  this  preference  over  the  cooked  meal,  except  in  localities  where 
the  money  value  of  potatoes  is  in  very  low  ratio  to  that  of  corn. 

EXPERIMENTS  IN  FEEDING  SWINE. 

W.  Arey,  of  Hampden,  Maine,  communicates  to  the  Department  an 
experiment  made  in  feeding  three  pigs  littered  in  June,  1867.  He  com- 
menced his  daily  course  of  feeding  by  giving  each  pig  one  to  two  gills 
of  raw  meal  mixed  with  a  sufficient  quantity  of  milk  to  wet  thoroughly, 
to  which  was  added  about  a  half  pint  of  milk  three  times  a  day,  with  a 
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few  potatoes  boiled.  The  potatoes  were  fed  until  the  pigs  were  about 
four  months  old,  the  particular  purpose  of  which  was  the  sufficient  de- 
velopment of  stomach.  During  the  next  two  months  three  pints  of  raw 
meal  with  about  four  quarts  of  milk  were  given  per  day,  a  few  boiled 
potatoes  being  occasionally  added.  At  the  close  of  this  period  of  six 
months,  Deeember  12,  1867,  the  three  pigs  weighed,  respectively,  162 
pounds,  162  pounds,  and  125  pounds.  After  this  date  each  pig  received 
two  quarts  of  meal  with  four  quarts  of  milk  or  water  per  day,  until 
fattening  commenced,  when  each  received  one  quartof  meal  with  one  quart 
of  drink  three  times  a  day.  When  killed,  February  26,  1868,  the  pigs 
weighed,  respectively,  249  pounds,  246  pounds,  and  209  pounds  5  the  re- 
spective gains  being  87  pounds,  84  pounds,  and  84  pounds,  makinga  total 
gain  of  255  pounds.  The  whole  amount  of  corn  meal  fed  out  varied  but 
little  from  17  bushels.  No  valuation  was  put  on  the  milk  and  potatoes, 
the  former  being  accounted  as  slops,  and  of  the  latter  only  a  small  quantity 
was  used.    Mr.  Baggerly  has  followed  this  course  of  feeding  for  several 

Jears  with  different  varieties  of  swine,  and  finds  that  by  this  treatment 
e  can  safely  calculate  on  obtaining  the  above  average  of  fifteen  pounds 
of  pork  for  each  bushel  of  corn.  His  experience  demonstrates  that 
overfeeding  is  a  common  error,  and  that  thepraetice  of  giving  swill  and 
house  slops  in  liberal  quantities  tends  to  produce  an  undue  development 
of  the  stomach,  and  an  unnatural  craving  for  a  greater  amount  of  sub- 
stantial food  than  can  be  properly  utilized  in  growth  ,•  thus  causing 
waste  of  food,  and  preventing  the  profit  which  might  otherwise  be  ob- 
tained. 

MAKING  A  HOME  MARKET  FOR  POTATOES. 

A  farmer  of  Dubuque  County,  Iowa,  finding  that  he  could  obtain  only 
twenty-five  cents  per  bushel  for  his  potatoes  at  a  market  fifteen  miles 
distant,  concluded  to  use  them  in  feeding  his  hogs.  At  first  he  gave 
them  raw ;  but  afterward  boiled  them  and  mashed  them  while  hot ;  and 
put  one  bucket  of  bran  to  three  of  potatoes,  adding  water  enough  to 
make  a  thick  slop.  He  gave  this  mixture  three  times  a  day  with  a  lifc- 
tJe  corn  in  the  ear.  The  hogs  fattened  much  faster  with  this  feed  than 
when  they  were  fed  with  all  the  raw  corn  they  would  eat,  with  bran  slop 
for  drink. 

MAKING  PORK  AND  MANURE. 

J.  D.  Willis,  of  Union  Church,  Mississippi,  in  December,  1868,  put 
five  shoats,  eleven  months  old,  in  a  pen  having  a  floor  three  feet  above 
the  ground.  This  floor  was  covered  fifteen  inches  deep  with  leaves  and 
loam,  and  was  so  constructed  that  the  manure  made  could  be  turned 
below.  The  floor  was  cleaned  off  once  a  week,  and  fresh  material  sup- 
plied, and  thus  all  the  urine  saved.  The  shoats  were  kept  up  five  weeks, 
each  receiving  during  this  period  fixe  bushels  of  corn  cooked.  At  the 
close  of  this  period  they  averaged  one  hundred  and  thirty  and  a  half 
pounds  net,  and  the  manure  amounted  to  one  hundred  and  ninety  bush- 
els of  good  quality. 

SOILING  AND  PASTURING. 

Mr.  Brown,  of  Mankle,  Scotland,  a  farmer  of  extensive  operations, 
made  the  following  experiment  in  order  to  ascertain  the  comparative 
merits  of  soiling  and  pasturing  cattle.  In  the  spring  he  took  forty-eight' 
Aberdeenshire  bullocks  which  had  been  wintered  in  his  farm-yard,  and 
separated  them  fairly  into  two  equal  lots,  one  of  which  he  put  to  grass, 
while  the  other  was  soiled.  The  latter  were  fed  on  Swedish  turnips 
until  the  clover  was  ready  for  cutting,  and  then  the  clover  was  given 
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sparingly  for  a  week,  in  order  to  avoid  danger  from  over-eating,  after 
which  a  fall  supply  was  allowed.  The  animals  thrived  exceedingly  well 
until  the  grass  got  hard  and  withered.  About  the  last  of  July,  the 
clover  having  ripened,  vetches  were  substituted,  which  were  continued 
until  the  second  crop  of  clover  was  ready  for  cutting.  Ten  of  the  soiled 
lot  were  sold  in  August,  and  the  remainder  of  the  two  lots  in  Septem- 
ber. The  results  are  thus  stated :  The  forty-eight  cattle  cost  in  purchase 
and  wintering,  £503  2s.  The  best  ten  of  the  soiled  lot  sold  at  £17  5s. 
each  ;  the  remainder  of  the  two  lots  sold  at  £14  os.  each ;  the  soiled  lot 
thus  bringing  £377,  and  the  grazed  lot  £342,  a  dittereuce  of  £35  in 
favor  of  the  soiled  cattle.  It  required  one  and  three-quarters  acre  of 
Swedish  turnips,  eight  acres  of  clover,  and  three  acres  of  vetches,  to 
furnish  the  food  consumed  by  the  twenty-four  soiled  cattle.  The  result 
of  soiling  exhibited  decidedly  the  larger  i^roiit. 

CONCENTRATED  ROOT  FOOD. 

llugh  Smith,  of  London,  England,  reports  an  experiment  in  feeding 
sheep  with  kiln-dried  roots,  giving  tho  expense  of  preparation  on  the 
basis  of  English  labor  prices,  &c.  He  pulped  eight  tons  of  mangolds, 
and  placed  them  in  a  kiln,  spreading  them  four  or  five  inches  thick  on 
the  fioor.  In  twenty-four  hours  the  water  had  evaporated,  leaving  one 
ton  of  dry  material.  With  eight  hundred-weight  of  this  dried  food  he 
fed  live  sheep  for  twenty  weeks,  putting  them  on  one  and  one-half  acre 
of  very  poor  aftermath.  Results :  Amount  of  meat  made  in  the  given 
period,  one  hundred  and  sixty  pounds,  dressed  weight ;  value  of  this 
meat,  £5.  Deduct  £1 10s.,  as  a  liberal  allowance  for  the  grass  consumed, 
and  £3  10s.  is  left  as  the  feeding  value  of  the  eight  hundred-weight  of 
dried  substance  prepared  from  three  tons  four  hundred-weight  of  raw 
roots.  At  this  time  the  feeding  value  per  ton  of  raw  material  thus 
manipulated  is  £1  Is.  10.Jr7.  The  cost  of  fuel  is  stated  at  2s.  Gd.,  and  ot 
labor  for  carting  the  roots  to  the  kiln,  and  pulping  and  drying,  Is.  per 
ton  of  raw  roots.  Deducting  these  expenses,  the  ton  of  raw  roots  thus 
exhibits  a  net  feeding  value  of  18*.  4<k?.,  against  5s.,  the  value  per  ton 
of  roots  fed  in  the  ordinary  manner,  there  being,  according  to  this  cal 
culation,  an  increase  of  more  than  250  per  ceut.  in  the  net  feeding  value 
of  the  roots.  One  advantage  claimed  for  this  concentrating  process  is 
that  it  will  lead  to  the  consumption  of  straw  in  much  larger  proportion, 
as  an  adjunct  in  feeding.  Mr.  Smith  has  taken  out  a  patent  embodying 
the  method  narrated. 

COTTON-SEED  MEAL  FOR   COWS. 

Horace  Colburn,  of  Winslow,  Maine,  in  November,  18GS,  purchased 
five  hundred  pounds  of  cotton-seed  meal  and  the  same  weight  of  fine 
feed,  and  commenced  feeding  two  quarts  of  each  material  per  cow,  in 
addition  to  hay.  In  one  week  the  cows  thus  fed  doubled  their  yield  ot 
milk,  the  product  being  also  improved  in  quality,  while  the  animals  made 
a  decided  gain  in  appearance.  In  Mr.  Colburn's  opinion  the  increased 
yield  of  milk  paid  for  the  meal  and*  fine  feed,  without  reckoning  the  in- 
creased value  of  the  manure.  The  cotton-seed  meal  cost,  in  Portland, 
two  and  a  half  cents  per  pound,  the  fine  feed  three  cents  per  pound. 

FEEDING  MILCII  COWS  WITH-  CORN  FODDER. 

A  dairy  farmer  states  that  in  June,  18G8,  ho  sowed  an  acre  of  corn  in 
drills,  and  on  the  first  of  July  commenced  cutting  and  feeding  to  twenty- 
six  cows,  daily.  When  the  September  rains  came  he  omitted  the  corn- 
fodder  for  some  days,  and  the  consequence  was  a  decrease  in  the  yield 
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of  inilk  of  fifty-two  pounds  per  day,  or  an  average  decrease  of  two  pounds 
per  cow.  The  corn  feeding  being  resumed  the  cows  in  four  days  regained 
their  usual  yield. 

EARLY  CUT  IIAY  FOR   COWS. 

Dr.  Nichols,  of  Massachusetts,  cut  an  acre  of  red-top  and  clover,  June 
19,  1SG8,  and  stored  the  hay  by  itself.  On  the  first  of  March  following 
he  commenced  feeding  this  hay  to  ten  cows,  which  hfid  been  kept  pre- 
viously on  hay  of  the  same  variety  cut  after  the  middle  of  July.  The 
early  cut  hay  spent  quite  as  well  as  the  later  cut,  and  the  immediate  in- 
crease in  How  of  milk  arising,  from  the  use  of  the  former,  amounted  to  a 
daily  average  of  one  quart  per  cow. 

COTTON. 


COMMERCIAL  FERTILIZERS   COMPARED. 

The  following  are  abstracts  of  reports  of  E.  M.  Pendleton,  M.  D.,  of 
Sparta,  Georgia,  on  experiments  made  by  him  with  various  fertilizers  on 
cotton.  The  first  experiment  covers  the  years  18G7  and  18G8,  and  ex- 
hibits results  of  application  on  a  "  mulatto  soil,"  near  Sparta.  Of  the  fer- 
tilizers mentioned  it  is  stilted  that  the  Peruvian  guano  used  in  "  Dickson's 
Preparation,"  and  in  Xos.  1,  2,  and  3,  had  been  wet,  and  was  mixed  with 
a  little  plaster  to  aid  in  beating  and  sieving  that  used  alone;  while  No. 
C  was  a  dry  superior  article.  Also,  that  "  Kettleweli's  A.  A."  was  a  little 
damp  and  somewhat  deteriorated.  The  " Home  superphosphate"  was 
made  by  dissolving  calcined  bones  in  sulphuric  acid.  The  trial  was  made 
on  single  rows,  one  hundred  and  twelve  yards  lohg,  au  unmanured  rotf 
being  left  on  either  side  of  each  fertUized  row  for  purposes  of  compari- 
son. The  mean  of  these  unmanured  rows  was  taken  as  representing  tbe 
product  of  the  unfertilized  soil  in  each  particular  case.  The  cotton  was 
picked  very  dry  on  sunny  afternoons,  and  one  third  by  weight  of  the 
seed  cotton  was  counted  as  lint,  which  was  rated  at  11  cents  per  pound 
net.  The  following  table  gives  the  applications  made  in  18G7  on  this 
"mulatto"  soil,  well  cultivated,  and  receiving  abundant  rains;  showing 
the  cost  of  the  applications  with  resulting  products  and  profits — these 
profits  being  calculated  on  the  excess  of  the  fertilized  soil  over  that  ot 
the  unfertilized: 
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Peruvian  and  soluble  Pacific  guano 

Peruvian  piano,  5G  pound*;  dried  clay,  112  ponuds. 

Peruvian  guano  ami  dissolved  bones 

Soluble  Pari  tic  guano 

Homo  superphosphate 


Peruvian  guano 

Bones  dissolved  in  limo  and  ashes 

Kettleweli's  A.  A 

Baltimore  snphorphospbate 

Dickson's  preparation 

Alkaline  phosphate,  (Ober) 

Calcined  bones  and  sulph.  ammonia*. 
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The  following  tabulation  shows  the  per  cent,  profit  on  investment,  ob- 
tained through  the  years  18G7  and  18(38,  from  these  applications  made 
in  1867.  It  should  be  observed  in  connection  with  these  exhibits  of 
profit  that,  while  the  pound  of  lint  was  rated  at  11  cents  in  1867,  its 
value  was  doubled  in  1868,  being  rated  at  22  cents  net : 


Plot 
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o 

3 
4 

5 

C 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Fertilizers. 


Peruvian  and  Pacific  guano 

Peruvian  guano  and  dried  clay 

Peruvian  guano  and  dissolved  bonus. .. . 

Soluble  Pacific  guano 

Homo  supherphosphatc 

Peruvian  guano 

Hones  dissolved  in  lime  and  ashes 

Kottlewell's  A.  A 

Baltimore  superphosphate 

Dickson's  preparation 

Alkaline  phosphate,  (Ober) 

Calcined  nones  and  sulph.  ammonia 

Poudrotto 

Snlph.  ammonia,  ashes,  lime,  and  bones 

Bone  tafcu 

Ashes  mixed 

Plaster  and  potash. . .'. 


Per  cent,  profit  on  in. 

vestment. 

1867. 

1868. 

Total 

432 

210 

C42 

429 

179 

608 

4-28 

241 

6GX 

402 

199 

601 

363 

375 

738 

353 

120 

475 

301 
289 

178 

467 

272 

226 

498 

271 

251 

532 

201 
194 
104 

0 

104 

81 

117 

198 

67 

87 

154 

22 
loss  14 

215 

201 

The  following  table  exhibits  results  of  fertilizers  applied  on  a  clay 
soil,  near  Sparta,  in  18GS;  the  experiment  being  in  single  rows  one  hun- 
dred and  twelve  yards  long,  with  corresponding  rows  of  unfertilized  soil. 
In  fertilizer  4,  Peruvian  guano  and  Pacific  guano  were  in  equal  quanti- 
ties; in  fertilizer  6,  one-fourth  was  Peruvian  and  three-fourths  Pacific 
guano;  in  fertilizer  8,  Peruvian  and  Redonda  were  in  equal  quantities. 
Each  of  the  eight  fertilizers  named  was  applied  at  a  cost  of  $7  50  per 
acre,  and  ten  per  cent,  interest  was  allowed  on  the  money  thus  invested, 
making  the  total  cost  $8  25.  In  this  experiment  three  and  a  quarter 
pounds  of  cotton  are  estimated  to  produce  one  pound  of  lint  worth  22 
cents  net: 
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Fertilizer. 
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Enrclca  phosphate 

G  ustin's  ammoniated  phosphate , 
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Peruvian  and  Kedonda 
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The  following  table  exhibits  results  obtained  in  18C9,  from  the  com- 
mercial fertilizers  named,  each  applied  at  a  cost  of  $10  per  acre.  Fer- 
tilizers 14  to  33  were  compounded  by  Dr.  Pendleton.  As  modifying  the 
exhibit,  it  is  stated  that  "  Etiwan  No.  1"  got  wet,  and  had  to  be  dried 
and  pulverized  5  and  that  the  cotton-seed  cake,  and  the  phosphated  cot- 
ton-seed cake,  were  received  after  the  cotton  came  up,  and  were  applied 
on  each  side  of  the  row  by  means  of  a  narrow  scooter,  thus  not  having 
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qual  chance  with  the  other  fertilizers.    The  season  was  character- 
by  severe  drought,  and  Dr.  Pendleton  claims  that  the  exhibited  per 
profit  from  the  fertilizers  would  have  been  greatly  increased  by 
idant  rains. 


Fertilizers. 
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t rated  raw  bone 

lphatcd  horse  manure 

oepho.  Peruvian,  No.  1 
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lcinetl  bones 
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ached  ashes,  sulphatod 
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am  these  and  other  experiments,  Dr.  Pendleton  concludes  that  phos- 
tc  acid  is  the  most  essential  element  of  fertilizing  applications  to 
n ;  while  ammonia,  though  of  value  as  a  component,  is  subordi- 
in  importance,  and  comparatively  soon  exhausted ;  and  that  Peru- 
guano  may  be  profitably  replaced  by  manufactured  fertilizers  pos- 
ig  a  larger  proportion  of  soluble  phosphate. 

FERTILIZERS  COMPARED,   AND  SUBSOILING. 

e  following  is  an  abstract  of  the  report  of  James  Davison,  of  Wood- 
Georgia,  on  two  experiments  made  in  growing  cotton,  during  1869, 
ing  comparison  between  fertilizers  applied,  and  between  subsoiling 
lot  subsoiling.    In  both  cases  the  land  was  prepared  "  as  deeply 
horoughly  as  possible  without  subsoiling,"  which  was  not  employed 
>t  in  two  subdivisions   specified.    Rows  were  opened  three  feet 
;,  and  fertilizers  applied  in  the  bottom  of  the  furrows,  which  were 
ed  up  as  usual,  and  "  Dickson's  select"  cotton  seed  planted.    The 
cultivation,  aside  from  necessary  hoeings,  was  performed  entirely 
the  Dickson  sweep,  in  flat  surface  culture.    It  would  probably  have 
better  if  the  first  plowing  had  been  close  and  deep.    Notwithstand- 
tiat  rains  for  three  successive  days,  about  a  fortnight  after  plant- 
*ave  the  plants  a  vigorous  start,  the  season  was  characterized  by 
e  and  long-continued  drought,  which,  in  connection  with  high 
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roan  m  in  2.  eti'i  ^d  the  plants  to  commence  early  in  the  season  bedding 
tonus  and  1>  ;i!.s  in  great  abundance. 

The  iii  -i  i-  xoeriment  was  on  single  rows,  scviiiiy  yards  loii^r.  the  soil 
••L'^'ljt  jrr>'yi-.!i.  compact,  .-harp,  and  pr-di>p  e-/d  to  b..I:e.~  having  been 
cultivated  in  c»h:oii  with  1  "•.-itiiL :ati  »n  b»r  1  -iir  years  in  succession,  and 
louir  >'un:i:  i/;««;!v  « *:;ha ;;.-":  ed  l»v  h.iif  a  ceLturv  uf  cui!.>laiii  tillage.  The 
fert iii;: ers  appiied.  v  iilj  :h,-  cxt  of  application,  and  the  results  obtained, 
are  r<;>:<  -enred  in  *::e  tijY.nwiiix  table,  in  which  plot  < »r  ro^ ,  1,  not  ma- 
liun<}.  is  tal:eii  a.^  the  ba.si>  ot  comparison. 

In  ro'v  :^  oeciir.s  an  exception  to  the  general  statement  uf  "not  sab- 
soikd.""th:s  ph>t  having  lx-eii  very  deeply  stirred  v.iih  a  g  vcd  subsoil  plow. 
The  advantage  derived  from  this  subsoilim:  is  stxonu'lv  exemplified  by 
the  favorable  exhibit  of  this  row  as  compared  v.  ::h  several  of  the  fer- 
tilized but  not  subsoiled  rows : 
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1  Pmtnd*.  Far.  **.  Pound*, 

1  >'o  manvr" :,-",    

2  P«rr.„;li.":/.'ici :l.1             £;5  .  .•_-,  ?-Q 

3  S ■'" ■■'*:>•  I'  :< ..;.-   ir:a:!'» '.'.'. T,  15  7»i  ;>i5 

4  V. ',  ■'..▼..  </  .6.  e  ..  *  :i,  .i,,;.  ni-t'-'i *4;>  i"  •r,->  *_45 

5  Z   li  -  .i:::::)"..: -T-J  i  !";-ii.'t«- :,75  1.",  tv^  2-45 

G  i',:!;i>")  H'i.  :;•.:.!  it   u  |>..<~'.;i.iie ;,'75  1".  r-,v»  2*5 

7  W  •.<;>  ..?.::     :iia- -i  !•  ; '.i.zcr 4'*  15  <>*  2?0 

ft  O. I:."!!  f*-'.*:..;j  j.-r;il:i'.-i- 4 ,\i  15  «.«.-  2-\» 

11  }:;! ^;< -  .-  ],:■."■],  i.il- 4"'  15  t     •  245 

10  ):hr-.-  *,  *  .-i:y.  •,i:...l'.-*i  l>'.:(,?]>\iMu ■?  >»  15  U">5  2--0 

11  }:•:<!*  ?»!:• --:»:. ;it-    ' t>*i  15  i<o  ->0 

12  i> x.  n   i:.;»:i< ...iul'-d  j»L'Js>plkte ."<>•<  15  Go  21" 

1-i  ]'i.c-'::x  ju-.<> :>■'>  ]5  G<1  -J40 

1-1  l'ii'» -.ix  _'Ti..:-<».  lu:i::i|i'ii:it^'I,  X«».   15    550  15  770  ^-5 

15  W..:i«i<>  ^r..;,u<l  j>h'>-j.ini:»- 1,U"»'         "     15  5  5  CIO 

iC  V.',.:.«i'.  ant::..]. ;.;#••!  j. .•;*!. Irttr.  No.  1 t!5  15  7Ir  likJ 

17  I!:  l^i^-A*  Ii  ^  J;   «h--<>  '.*.' ii  b-»..- .«,   4.;'  15  5  5  210 

1-J  il»i:  v:ii...    >  .L-.  .i\<n  iH»i;»s   4  X)  15  7T0  i-3 

10  Jl.  d:."l).  Ji>  '»Iv<  il  1m. !m  >.  ii!.i:iiiMii;itc«l,  l%o.  1 '.>•  15  C\,i  '02$ 

l$\  \')uv\]\\  i:Mit;'».  Tn;:i::]ii; ..it>-U,  So.  1 <Wi  15  770  3-5 

1:1  I  »j«-k  •*«,!!  n  <<>:. ijr,:iti"i,  >'<•.  1 5,yi  15  5'»5  210 

'.'J  iVnu  t  wi  ^'lu-.t.r..  U  :ji  s,  A.C.,   No.  Ti. 475  15  5.»5  210 

:Si  IN  I -11  \ Mli  ^'t.iijo.  lx»;n ■<*.  ^c.    No.  7 4 •!".'•  1.5  «>X»  245 

24  l'<  ruvi.  n  ^'n  1110,  lx,n<  h.  ami  {»i.*st«T,  No.  S ^"J  1.5  7(0  315 

25  I'<  t   !\  i.iw  ■_  ul:.:'».  i».<i:<  >*.  and  -;4lt    No.  M    '  475  15  |71;|  22S 

2*;  I*'!  .ivt  ,;i  ^-  ;:!.>.  !>•:;.*.  ;i. j. I  i»i.i.st«T,  No.  12 4i;0  15  lii'5  i  <M) 

27  25kiii-'<    :;i;::-.l  .i:i<1   i:.:;:ii1Mii.U«-<l 470'  15  i(.'.  !  2^0 

2--  No  ju.i:n;r-,  <-.:;:,^ii'u> 15,  fc.kt  ;  245 


In  further  exemplification  of  tlie  effect  of  subsoiling,  Mr.  Davison 
adds,  that  while  the  immanured  and  not  subsoiled  row  gave  only  383 
pounds  of  cotton  per  acre,  against  G.JO  pounds  obtained  from  the  un- 
liianiircd  bnt  subsoiled  row,  an  adjoining  section,  which  is  not  exhibited 
in  the  table,  and  which  was  subsoiled  and  manured,  gave  1,L'00  pounds 
of  cotton  per  acre,  being  nearly  double  the  average  rate  of  the  more 
highly  manured  area  covered  by  the  fertilized  plots  enumerated.  By 
this  and  other  conclusive  experience,  the  experimenter  is  thoroughly 
convinced  of  the  necessity  of  deep  preparation  of  the  soil,  both  as  re- 
gards increase  of  productive  capacity  and  ability  to  resist  continued 
drought,  and  that  such  thorough  preparation  is  necessary  to  the  full  de- 
velopment of  the  powers  of  applied  fertilizers. 

The  second  experiment  was  on  single  rows,  280  yards  in  length,  on 
land  of  naturally  light  soil,  which  had  been  in  culture  for  more  than 


RECENT  FARM  EXPERIMENTS. 


289 


seventy  years.  The  field  was  selected  on  account  of  its  impoverished 
condition  and  its  uniformity  of  character.  In  this  experiment  the  na- 
ture and  quantity  of  fertilizers  used  were  the  same  as  in  the  preceding 
experiment,  with  the  exception  of  the  application  on  row  27,  which  was 
made  at  half  rate,  viz.,  $7  50,  and  also  the  omission  of  Rhodes's  phos- 
phate from  the  list  of  fertilizers  used. 

The  last  two  columns  of  the  annexed  table  are  added  to  exhibit  some 
general  comparisons  of  the  standing  of  the  respective  fertilizers  in  the 
two  experiments,  A  being  put  as  the  exponent  of  the  class  of  best  re- 
sults, B  as  that  of  second  best,  &c.  To  point  out  more  precisely  an 
example  of  varied  results  from  the  same  kind  and  amount  of  applied 
fertilizer,  it  will  be  seen  that  the  two  varieties  of  Phcenix  guano 
manipulated,  which,  in  the  first  experiment,  appear  at  the  head  of  class 
A,  showing  greater  results  than  any  of  the  other  fertilizers,  hold  but  a 
middle  rank  in  the  second  experiment: 
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No  manure. 

Peruvian  p^iauo 

Solnblo  Pacific  guano 

Wilcox,  G.,  <fc  Co.'a  manipulated  guano,... 

ZpII's  ammoniated  phosphate 

Patapsco  ammouiatcd  phosphate 

Wando  ammoniated  fertilizer 

Gilhain's  cotton  fertilizer 

Rhodes' s  aramoniated  phosphate 

Reid'a  phosphate 

Reid's  amraoniatod  phosphate 

Phoenix  piano 

Phoenix  guano,  manipulated,  No.  13 

Wando  ground  phosphate 

Wando  amniouiated  phosphato,  No.  1 

Briglitwell  Si  B.  dissolved  bones 

Morryman's  dissolved  bones 

B.  &  &  dissolved  bones,  manipulated,  No. 

Phcenix  guano,  manipulated,  No.  1 

I)ickson's  compound,  No.  1 


Peruvian  guano,  bones,  <fco.,  No.  5 

Peruvian  guano,  bones,  &c.,  No.  7 

Peruvian  guano,  bones,  and  plaster,  No. 
Peruvian  guano,  bones,  and  halt,  No.  9 


Peruvian  gunno,  bones,  and  plaster,  No.  12 

Twenty-live  kinds,  mixed  and  manipulated 

Phoenix,  Peruvian  and  salt,  (at  $7  CO  per  acre) 
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The  composition  of  several  of  the  mixed  fertilizers  is  thus  stated,  the 
numbers  of  the  plots  referred  to  corresponding  with  those  in  the  second 
table:  The  composition  of  the  fertilizer  applied  on  plot  nine  was  67 
per  cent.  Rhodes' s  phosphate,  33  per  cent.  Peruvian  guano;  on  plot 
eleven,  07  per  cent.  Reid's  phospate,  33  per  cent.  Peruvian  guano;  plot 
thirteen,  50  per  cent.  Phronix  guano,  and  1G§  per  cent,  each  of  Peru- 
vian guano,  salt,  and  plaster;  plot  fifteen,  25  per  cent,  each  of  Wando 
phosphate,  Peruvian  guano,  salt,  and  plaster;  plot  eighteen,  25  per 
cent,  each  of  Peruvian  guano,  dissolved  bones,  salt,  and  plaster;  plot 
nineteen,  the  same,  with  the  exception  of  Phcenix  guano  substituted  for 
Peruvian;  plot  twenty,  25  i>er  cent,  each,  of  Merryman?s  dissolved 
19 
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bones,  Peruvian  gnano.  >a;t.  and  planter:  plot  twenty-one.  33  percent,  each 
of  Peruvian  guano  and  Lone,  arid  17  p~r  cent,  each  of  salt  and  plaster; 
plr/t  twenty-two.  #S  per  cent,  each  of  Peruvian  guano  and  bone,  and  12 
per  cent,  each  of  .salt  and  piaster;  plot  twenty-three,  33J  per  cent,  each 
of  Peruvian  guano,  bone  and  plaster ;  plot  twenty-four.  33J  per  cent,  each 
of  Peruvian  guano,  bone,  and  salt ;  plot  twenty-live,  GO  per  cent,  of  bone, 
and  20  per  cent,  each  of  Peruvian  guano  and  plaster:  plot  twenty-seven, 
50  per  cent.  Phcenix  guano,  and  23  per  cent,  each  of  Peruvian  guano  and 
salt. 

A  RFMAgyinLE  PBODUCT. 

The  following  Is  an  abstract  of  the  statement  of  Colonel  B.  G.  Lockett, 
of  Albany,  Georgia,  on  the  method  pursued  by  him  in  growing  cotton, 
in  1869,  on  six  and  eighty-eight  thousandths  acres  of  strong  limestone 
soil,  chocolate-colored,  cultivated  in  vegetables  for  twenty-five  years 
previous : 

The  land  was  broken  about  six  inches  deep,  in  the  latter  part  of  Jan- 
uary, with  the  Watt  &  Knight  ,;AL*'  plow,  the  large  mould  board  at- 
tached. The  land  remained  in  this  condition  rill  planting  time,  when 
rows  were  laid  oil"  five  feet  apart  with  an  ordinary  scooter  plow,  which 
was  followed  in  each  furrow  by  a  double-wing  shovel  plow,  sixteen 
inches  long  by  eleven  inches  wide,  drawn  by  two  mules.  In  this  furrow 
were  put  about  one  hundred  and  iifty  bushels  of  well-rotted  horse  ma- 
nure, and  three  hundred  pounds  of  John  Merryman  &  Co.'s  ammoniated 
dissolved  bones,  per  acre,  which  was  then  covered  with  the  Watt  & 
Knight  "A  B"  plow,  small  mould-board  attached,  followed  in  the  same 
furrow  by  a  sub-soil  plow,  breaking  to  the  depth  of  fifteen  inches.  The 
seed  was  then  planted,  the  "Ilunf  variety,"  April  24,  putting  in  one 
bushel  per  acre.  As  soon  as  the  cotton  was  large  enough,  it  was  plowed 
with  a  sweep,  cutting  tv.-enty-foar  inches  wide  and  half  an  inch  deep, 
and  was  at  once  chopped  to  a  stand,  using  the  Xo.  2  Schoval  hoe,  leav- 
ing one  and  two,  and  sometimes  three  stalks,  at- the  width  of  the  hoe, 
and,  as  nearly  as  could  be  estimated,  ten  thousand  stalks  to  the  acre. 
The  cotton  received  two  hoeings,  and  was  plowed  seven  times  with  the 
twenty-four-inch  sweep,  cutting  not  more  than  half  an  inch  deep.  The 
amouut  of  seed  cotton  gathered  was  27,200  pounds,  certified  weight ;  one- 
third  of  this  weight,  on  being  ginned  and  packed,  turned  out  2,884  pounds 
of  lint,  exhibiting  an  average  of  1,420§  pounds  of  lint  cotton  per  acre. 
On  this  crop  a  premium  was  given  at  the  Georgia  State  Fair. 

Colonel  Lockett  remarks  that  his  experience  is  that  the  number  of 
stalks  which  should  be  left  on  tf  ic  acre  depends  greatly  on  the  variety 
planted.  The  large,  long-limbed  variety  will  not  give  a  great  yield  when 
eight  to  ten  thousand  stalks  are  left  on  the  acre;  but  the  short-limbed, 
prolific  cotton,  will  do  better  with  this  than  with  a  less  number. 

FERTILIZED   vs.  UNFERTILIZED  COTTON  LAJTO. 

Dr.  Alford,  of  Louisiana,  on  two  and  one-quarter  acres  of  poor  pine 
land,  applied  superphosphate  at  the  rate  of  350  pounds  per  acre,  plant- 
ing cotton  and  cultivating  in  his  usual  manner.  The  result  was  that 
from  this  fertilized  land  he  gathered  3,000  pounds  of  seed-cotton,  or 
1,333  pounds  per  acre,  while  similar  land  adjoining,  not  manured,  pro- 
duced only  400  pounds  per  acre.  Thus  the  application  of  the  super* 
phosphate,  at  a  cost  of  $14  per  acre,  caused  an  increase  of  933  pounds 
of  seed-cotton  per  acre,  estimated  to  be  equivalent  to  300  pounds  of  lint, 
which  sold  at  SCO. 
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James  Morris,  a  neighbor  of  Dr.  Alford,  used  superphosphate  for  cot- 
ton, leaving  an  unmanured  portion  in  the  center  of  the  field,  and  obtained 
similar  results. 

t 

EXPERIMENT  IN  PLANTING  COTTON. 

A  planter,  near  Columbus,  Mississippi,  experimenting  on  one  acre,  set 
his  cotton  plants  three  and  a  half  feet  apart,  each  way,  thinning  to  two 
stalks  in  the  hill,  and  cultivating  in  the  same  manner  as  with  corn.  The 
yield  was  more  than  double  that  grown  in  the  old  way,  and  in  respect 
to  the  maturing  of  the  bolls,  advantage  was  found  in  the  readier  access 
of  the  sun. 

MISCELLANEOUS. 

EXPERIMENTS  AT  ROTHAMPSTED,  ENGLAND. 

The  following  is  an  abstract  of  certain  reported  results  for  1868 :  As 
to  manures  for  turnips,  phosphoric  acid,  in  the  shape  of  superphosphate 
of  lime,  is  found  to  be  very  efficient ;  but  when  superphosphate  is  used 
alone  the  immediately  available  nitrogen  of  the  soil  is  rapidly  exhausted. 
Very  large  crops  of  turnips  can  be  obtained  only  through  the  agency  of 
abundant  carbonaceous  and  nitrogenous  matter  in  addition  to  mineral 
elements ;  and  when  these  are  available  in  the  soil  or  are  supplied  by 
farm-yard  manure,  guano,  ammoniacal  salts,  &c,  rapidity  of  growth  and 
amount  of  yield  are  greatly  increased  by  the  application  of  superphos- 
phate of  lime  near  the  seed. 

EXPERIMENTS  WITH  COtfiTERCIAL  FERTILIZERS. 

Dr.  J.  E.  Nichols,  of  Massachusetts,  gives  a  brief  statement  of  results 
obtained  by  him  from  using  various  fertilizers  in  the  renovation  of  an 
impoverished  farm  purchased  by  him  in  1803 ;  only  a  small  quantity  of 
barn-yard  and  stable  manure  being  used  during  the  five  years  covered 
by  the  statement.  The  farm  is  quite  varied  in  the  character  of  its  soil, 
and  includes  both  upland  and  lowland,  a  line  peat  bog  lying  between 
the  hills.  A  portion  is  silicious ;  another  portion  loamy,  with  a  clay 
subsoil;  and  still  another  part  is  rich  with  organic  debris,  having  been 
covered,  until  within  a  few  years,  with  dense  forest.  Perhaps  no  tract 
of  land  in  the  country  presents  a  greater  variety  of  soils,  or  expos- 
ures, or  affords  the  gradations  from  wet  to  dry  so  desirable  for  fair  ex- 
periment. About  twenty  acres  have  been  under  tillage.  The  fertil- 
izers used  included  Ixmes,  ashes,  lime,  salt,  the  nitrates  of  potash  and 
soda,  sulphate  of  ammonia,  carbonate  of  ammonia,  plaster,  potashes, 
lish-pomace,  shorts,  muck,  horn-shavings,  and  refuse  of  lobster  factories. 
There  has  been  a  steady  increase  in  the  yield  each  year  notwithstanding 
unfavorable  seasons,  and  Dr.  Nichols  claims  that  the  results  prove  that 
exhausted  soils  can  be  restored  and  sustained  in  good  tilth  by  concen- 
trated chemical  agents  at  a  considerably  less  expense  than  by  the  use 
of  excrementitious  manures,  at  present  market  prices,  in  the  more 
densely  populated  regions  of  the  country.  Ho  gives  the  following  his- 
tory of  the  treatment  of  one  measured  acre  of  hill  land,  which,  at  the 
date  of  purchase,  was  dry  and  exhausted  from  repeated  croppings :  In 
the  autumn  of  18C3  the  lot  was  plowed,  and  in  the  spring  of  1804:  was 
dressed  with  500  pounds  of  pure,  fine  bone,  sown  broadcast.  Corn  was 
then  planted,  a  handful  of  home-made  superphosphate  mixed  with  ground 
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nitrate  of  soda  being  placed  in  each  hill.  The  crop  obtained  was  157 
bushels  of  corn  in  the  ear.  After  removing  the  corn  the  land  was  plowed 
and  dressed  with  500  pounds  of  a  compost  of  bone-dust,  ashes,  and  re- 
fuse saltpeter,  and  sown  with  winter  rye.  The  yield  was  31  bushels  of 
nice  plump  grain.  The  season  of  I860  was  very  dry,  and  the  tender 
grass  roots  were  greatly  injured.  The  crop  of  hay  was  2,300  pounds. 
In  the  spring  of  1867  the  land  was  top-dressed  with  500  pounds  of  compost 
of  bone  gelatine  and  muck ;  the  crop  of  hay  obtained  weighed  4,300 
pounds,  not  including  a  heavy  aftermath,  which  was  not  weighed.  In 
1868  the  acre  yielded  two  and  a  half  tons  of  hay,  remaining  in  good  con- 
dition. The  fertilizers,  supplied  during  the  live  years,  cost  a  little  less 
than  thirty  dollars. 

CHEMICAL  AND  BARN- YARD  MANURES  COMPARED. 

M.  Ville  gives  results  obtained  by  him  in  one  hundred  and  sixty  cases 
of  beet  culture  in  1868.  The  averages  of  these  results  showed  the  pro- 
duct of  chemical  manure  to  be  four  tons  of  beets  per  acre  in  excess  of 
the  product  of  barn-yard  manure,  with  substantially  the  same  cost  of 
application. 

An  English  agriculturist  gives  the  results  of  experiments  mado  for 
fourteen  years  continuously  in  raising  wheat  and  barley,  with  the  use 
of  farm-yard  manure  and  with  various  chemical  manures,  the  advantage 
in  every  case  resting  with  the  chemical  fertilizers.  The  cost  of  the  barn- 
yard manure  is  estimated  at  8s.  to  10*.  per  ton ;  of  muriate  of  ammonia, 
16$.  per  hundred- weight;  of  sulphate  of  ammonia,  14£s.  per  hundred- 
weight: sulphate  of  potash,  15*.  per  hundred- weight ;  sulphate  of  soda, 
4#.  per  hundred- weight;  sulphate  of  magnesia,  6s.  per  hundred- weight ; 
superphosphate  of  lime,  5£s.  per  hundred- weight. 

EFFECTS  OF  GUANO. 

David  Mosely,  of  Westfield,  Massachusetts,  manured  seven  acres  with 
fifteen  ox-cart  loads  of  good  stable  manure,  and  on  five  acres  of  the  seven 
sowed  one  hundred  and  fifty  pounds  of  'guano  per  acre. .  The  yield  of 
these  five  acres  exceeded  that  of  the  other  two  acres  at  the  rate  of 
twenty-three  bushels  of  corn  per  acre.  Three  hundred  pounds  of  guano 
produced  more  potatoes  than  twenty  ox-cart  loads  of  manure. 

MUCK  ON  SANDY  LOAM. 

A  farmer  of  Washington  County,  New  York,  in  1868  plowed  np  a 
piece  of  sandy  loam,  naturally  cold  and  wet,  and  of  a  very  poor  quality, 
and  planted  it  with  potatoes,  covering  them  with  rotted  horse  manure, 
putting  on  this  a  little  earth  in  order  to  prevent  drying.  Six  rows 
through  the  center  of  the  piece  were  left  without  manure,  and  six  were 
top-dressed  with  muck  taken  from  the  sides  of  a  ditch  dug  in  1867.  The 
rows  dressed  with  the  muck  grew  ranker  and  darker-colored  than  those 
dressed  with  the  horse  manure,  but  no  difference  in  yield  was  found  be- 
tween the  two  portions,  each  giving  at  the  rate  of  sixty  bushels  per 
acre.  The  rows  without  manure  of  any  description  yielded  at  the  rate 
of  twenty  bushels  per  acre. 

EXPERIMENT  WITH  STRAWBERRIES. 

A  strawberry-grower  states  that  in  a  half  hogshead  of  rain  water  he 
put  one-quarter  of  a  pound  of  ammonia,  and  one-quarter  of  a  pound  of 
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29. 


common  niter,  and  with  the  solution  sprinkled  the  strawberry  plants 
when  blossoming.  The  application  was  made  at  evening,  twice  a  week, 
and  continued  until  the  fruit  was  nearly  of  full  size.  The  result  was 
that  the  vines  thus  fertilized  gave  double  the  amount  of  fruit  obtained 
from  adjoining  vines  which  did  not  receive  the  application. 

CHANGE  OF  SEED. 

A  farmer  in  New  Hampshire,  who  has  been  experimenting  in  changing 
seed  potatoes,  states  that  he  planted  in  thirty-four  hills  seventeen  pota- 
toes weighing  four  and  three-fourths  pounds,  which  were  raised  two 
hundred  miles  from  his  farm;  and  in  the  same  number  of  hills  he  planted 
the  same  number  and  weight  of  the  same  variety,  which  had  been  planted 
on  his  farm  for  twelve  years.  The  rows  were  planted  side  by  side,  and 
received  the  same  treatment.    The  yield  was  as  follows : 


New  seed. 

Old  seed. 

Number. 

Founds. 

Number. 

Pounds. 

X<arce  marketable  potatoes 

428 
630 

102 
32 

350 

780 

82 

Small  potatoes 

51 

Total 

1,058 

134 

1,130 

133 

The  farmer  concludes  that,  while  a  change  of  seed  may  not  increase 
the  aggregate  weight  of  product,  it  will  pay  in  the  increased  value  of 
the  crop  for  market. 


THICK  AND  THIN  SEEDING  OF  GRAIN. 

An  English  agriculturist,  T.  L.  M.  Cartwright,  reports  the  following 
experiment  as  to  the  product  of  grain  from  thick,  thin,  and  very  thin 
sowing.  Three  kinds  of  wheat  were  experimented  with,  the  two  pecks 
and  the  four  pecks  being  sown  in  drills  twelve  inches  apart,  and  the 
eight  pecks  in  drills  six  inches  apart : 


Size  of  plot. 



Quantity  of  need 
per  acre. 

Product  of  plot. 

TALAVEttA  WHEAT. 

Acres. 

0 
0 
0 

Roods. 
2 
2 
2 

HUXTEn  WIIITE  WHEAT. 

Perches. 
0 
0 
0 

Pecks. 
2 
4 

8 

Bushels. 
13 
U 
14 

Pecks. 
1 
3 

H 

0 
0 
0 

2 
2 
2 

FEXTOX  WHEAT. 

• 
1 
1 
1 

4 

8 

11 
13 
12 

o 

0i 
1 

0 
0 
0 

2 

O 

mm 

2 

2 
2 
2 

2 
4 

8 

1.-) 
16 
14 

2* 

0.V 
3J 

VARIATION  IN  SEEDING. 


Mr.  Harvey,  the  superintendent  of  the  East  Pennsylvania  Experi- 
mental Farm,  reports  that  thus  far  experiments  show  a  great  difference 
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in  the  amounts  of  seed  required  by  different  varieties  of  wheat  sown  at 
the  same  time,  the  Tappahannock  requiring  much  more  than  some  kinds 
of  Mediterranean,  for  the  reason  that  the  former  will  not  stool  or  thicken 
up  to  so  great  an  extent.  Again,  much  depends  on  the  time  of  sowing. 
Very  early  sown  wheat  has  a  good  opportunity  to  tiller  in  the  fall,  and 
a  small  amount  of  seed  suffices;  while  if  sown  late  it  does  not  tiller  well 
in  the  fall,  and,  being  thin  on  the  ground  and  unsheltered,  the  winter 
injures  it,  and  a  poor  crop  follows.  Thin  seeding  cannot  profitably  be 
practiced  in  Pennsylvania  to  the  extent  that  it  is  followed  in  England, 
where  the  wiuters  are  mild  and  the  plants  tiller  and  make  roots  during 
a  time  when  ours  cannot  do  so. 

VITALITY  OF  SEEDS. 

A  recent  experiment  exemplifies  the  vitality  of  seeds  exposed  to  cold, 
under  the  condition  of  exclusion  from  free  air.  Professor  Wartman,  of 
Geneva,  Switzerland,  selected  nine  varieties  of  seeds,  some  of  them 
tropical,  placed  them  in  hermetically  sealed  tubes,  and  subjected  them 
to  the  severest  cold.  Some  of  these  tubes  remained  fifteen  days  in  a 
mixture  of  snow  and  salt ;  others  were  placed  in  a  freezing  bath  of  sul- 
phuric acid.  On  the  5th  of  April  the  seeds  were  all  sown  in  pots  and 
placed  in  the  open  air.  They  all  germinated,  and  those  which  had  un- 
dergone the  severest  test  of  cold  produced  vigorous  plants. 

PREVENTION  OF  RUST  IN  WHEAT. 

A  distinguished  German  agriculturist  states  that  about  six  hours 
before  sowing  his  wheat  he  prepared  a  steep  of  three  measures  of  pow- 
dered quicklime  and  ten  measures  of  cattle  urine.  Two  quarts  of  this 
he  poured  on  a  peck  of  wheat,  stirring  it  with  a  spado  until  every  kernel 
was  covered  and  white  with  the  preparation.  By  this  method  his  wheat 
escaped  rust  entirely,  although  in  neighboring  fields  a  great  part  of  the 
crop  was  affected  by  the  disease.  lie  has  followed  this  practice  for 
many  years  with  decided  success. 

UNCERTAINTIES  ATTENDING  SINGLE  EXPERIMENTS. 

The  great  caution  necessary  in  forming  opinions  from  the  results  of 
single  experiments,  especially  as  concerning  the  application  of  manures, 
is  instanced  by  an  experiment  made  at  the  Michigan  Agricultural  Col- 
lege in  18G8,  on  a  field  of  about  two  hundred  and  twelve  square  rods, 
subdivided  into  twenty-eight  plots.  The  entire  area  was  nearly  level, 
and  the  soil  a  light  sandy  loam,  of  uniform  character.  No  manure  had 
been  applied  since  1801.  May  8,  18(58,  the  plow  was  run  to  the  depth 
of  five  inches  through  th»  sod,  which  was  turned  under  with  a  fiat  fur- 
row-slice. May  10,  the  surface  was  prepared  by  cultivating  and  har- 
rowing, and  on  the  next  day  Yellow  Dent  corn  was  planted  in  hills  four 
feet  apart  each  way.  The  field  was  cultivated  and  hoed  June  16,  when 
the  plants  were  thinned  to  the  same  number  in  each  hill,  and  again  cul- 
tivated and  harrowed  about  the  middle  of  July,  The  corn  made  slow 
growth  during  the  early  part  of  the  season,  and  the  severe  drought 
affected  the  crop.  The  products  of  these  plots  thus  uniformly  treated 
ranged  from  27^  bushels  of  shelled  corn  and  one  ton  of  stalks  per  acre, 
to  G3£  bushels  of  shelled  corn  and  two  tons  of  stalks  per  acre;  the  aver- 
age yield  being  48-j-  bushels  of  corn  and  1$  tons  of  stalks  per  acre. 

A  fairer  comparison  is  likely  to  .be  obtained  when  the  ground  is  di- 
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vided  into  strips  extending  the  whole  length  of  the  field,  the  actual 
inequalities  of  the  soil  being  thus  in  a  measure  averaged  throughout 
the  several  divisions.  For  example :  The  main  portion  of  the  described 
field  consisted  of  a  quadrangle  containing  twenty-four  plots,  each  meas- 
uring four  rods  by  two  rods.  Let  these  be  considered  as  consolidated 
into  six  strips,  extending  the  entire  length  of  the  quadrangle,  and  meas- 
uring each  sixteen  rods  by  two  rods.  The  products  of  shelled  corn  ex- 
hibited on  these  six  divisions  will  then  stand  as  follows,  giving  rates  per 
acre :  41£  bushels,  47£  bushels,  53£  bushels,  5 1A  bushels,  52£  bushels, 
51 J  bushels.    Average,  50|  bushels. 

CURING  CORN  FODDER. 

A  farmer  in  Ontario  County,  New  York,  on  a  field  duly  prepared, 
sowed  oats  broadcast,  in  the  usual  amount,  and  afterward  drilled  in 
corn  in  the  proportion  of  three  bushels  of  corn  to  one  of  oats.  The 
two  products  grew  very  evenly.  For  immediate  use  installments  were 
cut  for  general  harvesting,  and  when  the  oats  were  ripe  the  crop  was 
cut  like  grass.  The  dry  oat-straw  absorbed  the  moisture  of  the  corn- 
stalks, and  the  whole  was  easily  cured.  Horses  and  cattle  devoured  it 
speedily.  So  satisfactory  did  this  method  prove  that  the  experimenter 
Jaade  it  a  rule  of  practice. 

EXPERIMENT  IN  DEEP  TLOWTNG. 

In  1868  an  experiment  was  made,  by  the  director  of  the  experimental 
fenn  of  Eastern  Eussia,  in  growing  the  sugar  beet  on  two  plots  of 
ground,  each  containing  six  hectares,  or  about  14§  acres.  One  of  the 
lots,  designated  A,  was  plowed  to  the  depth  of  nine  inches ;  the  other, 
designated  B,  was  plowed  9  inches  deep,  then,  in  the  same  furrow,  five 
inches  deeper,  and  then  stirred,  without  turning  over,  to  a  further  depth 
°f  seven  inches,  making  in  all  a  depth  of  twenty-one  inches.  In  other 
respects  the  lots  were  treated  alike,  both  receiving  the  same  manures. 
Th©  result  was  that  A  produced  eighty-two  measures  of  roots,  and  B 
one  hundred  and  ninety  measures.  The  proportion  of  saccharine  matter 
fo  the  product  of  A  was  11.15  per  cent. ;  in  that  of  B  15.22  per  cent 
Consequently  the  crop  of  B  contained  more  than  three  times  the  amount 
of  sugar  that  was  found  in  the  product  of  A. 

TEMPERATURE   OF   COW  STABLES. 

In  Germany  two  cows,  the  united  weight  of  which  was  1,722  pounds, 

Trere  placed  in  a  stable  capable  of  being  heated,  and  were  fed  on  hay. 

The  temperature  of  the  stable  was  changed  at  intervals  of  ten  days, 

the  changes  ranging  from  41  degrees  of  Fahrenheit  (nine  degrees  above 

freezing  point)  to  G5.75  degrees  of  Fahrenheit.    During  the  ten  days  at 

the  lower  temperature  the  hair  became  rough  and  without  gloss;  the 

skin  was  drawn  close,  and  occasional  shiverings  were  observable,  and 

there  was  a  loss  of  22  pounds  in  the  total  weight  of  the  two  cows. 

At  54.5  to  59  degrees,  the  hair  became  smooth  and  the  hide  attained  its 

former  luster,  softness,  and  looseness.    The  ten  days  at  56.5  degrees 

showed  a  total  increase  of  35  pounds,  and  the  ten  days  at  59  degrees 

a  total  loss  of  6  pounds;  the  ten  days  at  G5.75  degrees  exhibited  a  loss 

of  33  pounds.    The  effects  of  unfavorable  temperatures  were  also  visible 

in  diminished  appetite  and  in  variations  of  the  milk  product. 
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EXPERIMENT  WITH  BITUMINOUS  COAL  ASIIES. 

An  experimenter  filled  three  flower  pots  with  pure  bituminous  coal 
ashes,  in  the  fall,  and  in  the  first  sowed  wheat,  in  the  second  oats,  and 
in  the  third  strawberry  seed.  The  seeds  germinated  during  the  winter, 
and  in  March  the  plants  made  a  line  appearance.  The  wheat  and  oats 
ripened  perfectly,  the  grain  being  large,  clear,  well  filled,  and  heavy; 
the  wheat  straw  attaining  a  height  of  over  fifty-four  inches  ;  the  oat 
straw  a  height  of  forty-three  inches.  The  strawberry  plants  had  an 
excellent  growth,  and  were  -transplanted  in  October.  In  the  open 
ground  they  subsequently  were  the  greenest  and  strongest  of  all  the 
seedlings. 

EXPERIMENT  IN    DESTROYING  GRUBS. 

Mr.  Skinner,  of  the  Herkimer  County  (Xew  York)  Farmers'  Club,  in 
the  spring  of  18CS  plowed  up  three  and  three-fourths  acres  of  old  sod 
greatly  infested  with  grubs.  On  this  field,  soon  after  the  plowing,  he 
sowed  two  barrels  of  coarse  salt  which  was  mostly  dissolved  by  a  rain 
which  fell  a  day  or  two  afterward.  The  ground  was  then  thoroughly 
harrowed  and  planted  with  corn,  about  half  a  pint  of  leached  ashes 
being  placed  in  each  hill.  The  yield  of  corn  was  very  large,  and  not  a 
hill  was  injured  by  worms. 

DESTROYING  THE  TOBACCO  WORM. 

*  A  tobacco  planter  states  that  at  the  time  of  setting  out  his  plants  he 
set  among  them  a  few  plants  of  the  Jamestown  weed,  (Datura  stramo- 
nium,) of  the  blossoms  of  which  the  tobacco  worm  is  very  fond.  These 
weeds  blossomed  just  in  season  for  the  advent  of  the  worm.  He  then 
mixed  an  ounce  of  u  fly-stone,"  or  cobalt,  with  water,  making  the  com- 
pound very  sweet  with  honey,  and  put  it  in  a  bottle,  in  the  cork  of  which 
a  goose  quill  was  inserted.  Every  evening,  just  after  sunset,  he  dropped 
the  mixture  into  the  blossoms  of  the  Jamestown  weed,  about  three  drops 
to  each.  The  worms  were  destroyed  in  large  numbers,  and  this  success 
induced  repetition  of  the  process  on  neighboring  plantations  with  simi- 
lar results.  As  a  matter  of  convenience,  the  blossoms  into  which  the 
poison  was  dropped  were  pulled  off  on  the  morning  after  the  application, 
in  order  to  prevent  the  poison  from  destroying  the  weed  itself. 


RECENT  PROGRESS  IN  STEAM  CULTURE. 

The  conviction  forces  itself  upon  all  progressive  minds,  that  this  coun- 
try will  ultimately  become  the  great  theater  of  steam  culture.  The  de- 
gree of  success  already  attained  on  British  soil  is  only  an  earnest  of 
greater  accomplishments,  and  a  gateway  for  a  more  successful  march  of 
mechanical  invention,  in  which  the  mechanics  of  this  country  will  par- 
ticipate, and  it  is  believed  (even  by  English  artisaus)  secure  the  highest 
triumphs.  It  has  been,  and  is,  one  of  the  prominent  aims  of  the  De- 
partment of  Agriculture  to  aid  in  the  solution  of  the  practical  question 
of  steam  culture  for  the  American  continent.  Already  many  inventions 
have  been  patented,  and  one,  that  of  E.  0.  Bellinger,  of  South  Carolina, 
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dated  November  19,  1833,  involved  the  principle  improved  upon  by  John 
Fowler,  in  England,  twenty-one  years  subsequently,  which  has  estab- 
lished itself  as  the  first  real  success  in  the  practice  of  steam  culture. 

During  the  past  year,  as  will  be  seen  by  examination  of  a  paper  upon 
the  agricultural  patents  of  18G9,  in  this  volume,  several  inventions  have 
been  added  to  our  former  list,  showing  that  the  American  mechanical 
mind  is  pregnant  with  this  idea.  The  issue  of  patents  in  this  class  may 
yet  rival  in  prolificacy  the  inventions  in  improvement  of  the  American 
reaper.  It  is  useless  now  to  speculate  upon  the  precise  character  and 
mode  of  operation  which  the  successful  steam  plow  of  the  future  shall 
assume;  it  is  only  important,  by  showing  precisely  what  has  been  ac- 
complished, to  aid  in  the  development  of  a  machine  which  shall  be 
speedier  in  movement,  more  economical  in  execution,  and  better  adapted 
to  the  peculiarities  of  our  soil  and  surface,  and  to  the  peculiar  wants  of 
our  agriculture,  than  any  as  yet  in  operation. 

The  greatest  measure  of  success  in  this  country  with  the  Fowler  plow 
(five  of  which  have  been  introduced)  has  been  attained  in  Louisiana, 
upon  the  plantation  of  Mr.  E.  Lawrence,  a  sugar  planter,  of  Plaquemines 
Parish.  Three  sets  of  double-engine  apparatus  have  been  worked  there 
with  efficiency  and  economy,  and  with  little  difficulty  in  adapting  labor 
to  the  new  mode  of  cultivation.  In  England  a  similar  experience  is  re- 
ported. Mr.  E.  W.  Eddison,  of  the  firm  of  John  Fowler  &  Co.,  writes  to 
Mr.  Lawrence  that,  "  as  a  rule,  the  best  farm  laborers  make  the  best 
steam  plowmen  and  engine  drivers,  and  are  more  satisfactory  than  me- 
chanics in  the  field.'7  The  following  statement  of  the  experience  of  Mr. 
Lawrence  presents  a  gratifying  view  of  the  practical  results  of  his  ex- 
periments : 

In  the  fall  of  1867,  I  imported  a  complete  set  of  four-liorse  power,,  double  engine, 
steam  plowing  tackle  from  Messrs.  John  Fowler  &  Co.,  of  Leeds,  England.  Owing 
to  the  very  rainy  and  bad  weather  in  the  fall  and  winter  of  1867,  our  plowing  opera- 
tions were  very  limited.  Our  work,  however,  proved  very  satisfactory,  and  the  facil- 
ity and  ease  with  which  my  laborers  wore  enabled  to  handle  the  tackle,  and  the  anx- 
iety to  have  more  powerful  engines  for  our  heavy,  stiff  clay  soils,  determined  me  to 
order  from  Messrs.  Fowler  &  Co.  a  set  of  their  twenty-horse  power  steam  plowing 
tackle,  which  I  have  found  to  bo  all  that  was  required  for  our  heaviest  work.  Since 
then  both  sets  have  been  in  constant  use  in  plowing  the  lands.  When  employed  in 
breaking  up,  with  the  mold-board  plow,  they  run  to  the  depth  of  fifteen  to  twenty 
inches;  and  when  cultivating  or  sub-soiling  between  the  planted  and  ratoon  cane  rows, 
to  the  depth  of  twenty  to  twenty-four  inches. 

On  the  first  forty  acres  of  steam  plowed  lands,  which  were  broken  up  in  the  spring 
of  lb'GS,  and  planted  in  corn  and  peas  and  sugar  cane  in  the  fall  of  the  same  year,  there 
was  a  yield  of  over  100,000  pounds  dry  sugar,  being  over  2,500  pounds,  or  two  and  a 
half  hogsheads,  of  sugar  to  the  acre.  On  other  steam  plowed  lands,  planted  the 
following  spring  in  cane,  the  result  has  been  nearly  as  satisfactory,  and  this,  too,  dur- 
ing a  season  more  uupropitious  for  the  yield  of  sugar  than  any  I  have  known  for  the 
last  twenty-five  years.  Many  of  my  fields,  where  the  stand  of  cauo  was  equally  as 
good,  but  cultivated  only  with  horse  or  mule  power,  and  receiving  much  more  labor 
and  attention  than  the  steam  plowed  lands,  did  not  produce  more  than  1,500  pounds, 
or  one  and  a  half  hogshead,  to  tho  acre.  Therefore,  my  experience,  as  you  can  readily 
perceive^  fully  justifies  me  in  stating  that  the  yield  of  cane  upon  the  steam  plowed  and 
steam  cultivated  lands,  and  with  less  than  half  tho  labor,  will  be  fifty  per  cent,  greater 
than  can  possibly  bo  obtained  by  any  other  mode  of  cultivation.  The  advantages 
which  will  be  derived  from  the  application  of  steam  to  the  cultivation  of  the  soil  in 
our  rich  and  inexhaustible  lands  in  the  vaUeys  of  the  Mississippi,  and  the  vast  prairies 
of  the  West,  so  admirably  adapted  to  steam  cultivation,  are  not  now  within  tho  reach 
of  the  human  mind  to  calculate. 

The  prejudices  against  steam  cultivating  machinery  may  yet,  for  a  time,  retard  its 
general  use  on  this  continent ;  but  the  scarcity  of  labor  and  the  rapidly  increasing  demand 
for  it,  now  6o  sensibly  felt  in  every  section  of  our  country,  can  be  supplied  only  by  the 
introduction  iuto  general  use  of  the  steam  plow.  It  will  supersede  the  necessity  of 
tho  introduction  of  Chinese  labor.  We  shall  then  be  able  to  supply  the  world  wi|h  cot- 
ton, bread,  and  meat.  There  is  no  country  so  admirably  adapted  to  steam  cultivation 
as  ours ;  and  I  beliovo  the  day  is  not  far  distant  when  the  smoke  of  the  steam  plow  will 
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over  bo  in  sight  of  tho  millions  of  freemen  who  will  then  cultivate  and  inhabit  oiu 
vast  agricultural  continent. 

The  double  engine  plow  imported  by  Colonel  Patterson,  and  first  em-  ■ 
ployed  in  New  Jersey,  is  now  in  successful  operation  on  the  plantation 
of  General  Wade  Hampton,  in  Washington  County,  Mississippi,  em- 
ployed in  the  plowing  and  cultivation  of  cotton  lands.  The  set  intro- 
duced into  the  West,  but  never,  so  far  as  we  can  learn,  properly  tested 
there,  has  been  purchased  by  Wade  Hampton  for  use  in  Mississippi. 
Five  sets  are,  therefore,  in  use  in  this  country,  and  another  has  been 
ordered  for  a  sugar  planter  in  Louisiana.  O^e  of  the  Lawrence  sets 
has  recently  been  purchased  by  Chaffraix  &  Agar,  sugar  planters  in 
Plaquemines  Parish,  15  miles  below  New  Orleans. 

DIFFERENT  KINDS  OF  TACKLE. 

From  the  results  of  the  numerous  experiments  made  by  the  late  John 
Fowler,  in  connection  with  steam  tillage,  and  from  careful  observations 
of  the  practical  working  of  the  machinery  during  a  series  of  years,  the 
proprietors  of  the  Fowler  steam-plow  works,  Leeds,  England,  came  to 
the  conclusion,  now  generally  adopted,  that  no  single  class  of  apparatus 
is  capable  of  meeting  in  tho  most  efficient  and  economical  manner  the 
varied  requirements  of  surface  and  modes  of  culture 

To  adapt  the  machinery  to  the  various  requirements,  the  company 
manufacture  five  classes  of  tackle,  which  embrace  all  tho  systems  now 
in  use.  Three  of  these  are  varieties  of  the  direct  system ;  one  of  the 
roundabout ;  and  the  other  a  combination  of  the  two  systems. 

No.  1  is  worked  by  a  traction  engine,  with  clip-drum  attached,  moving 
along  the  headland  in  connection  with  the  patent  anchor.  Its  plan  of 
working  may  be  understood  by  reference  to  the  frontispiece  in  the  Com- 
missioner's report  for  1867,  and  to  Fig.  1  in  this  article.  On  the  left  head- 
land is  the  engine,  and  directly  opposite  to  it,  on  the  other  side  of  the 
field,  instead  of  the  second  engine,  is  the  anchor.  This  anchor  is  a  low 
heavy  truck  with  six  thin  disk  wheels  which  cut  into  the  soil  and  resist 
the  side  strain.  It  carries  a  windlass,  around  which. tho  steel  wire  rope 
passes.  It  is  made  to  move  along  the  headland  by  the  motion  of  the 
sheave  or  pulley,  which  is  turned  by  the  rope.  Tho  sheave  is  connected 
by  gear  to  a  drum  which  winds  up  a  rope  stretched  along  the  headland, 
thus  keeping  the  anchor  opposite  its  work.  The  frame  is  made  entirely 
of  wrought  iron,  and  is  provided  with  a  steerage,  which  enables  it  to  be 
worked  along  a  crooked  headland.  It  may  be  managed  by  a  boy,  who 
can  also  attend  to  shifting  the  rope  porters.*  The  position  of  the  engine 
and  anchor  when  at  work  can  be  seen  at  a  and  &,  Fig.  1.  This  is  similar 
in  principle  to  the  patent  of  E.  C.  Bellinger,  of  South  Carolina. 

The  engine  is  so  constructed  that  any  part  requiring  to  be  removed 
can  be  taken  off  while  steam  is  up,  the  fastenings  being  quite  independ- 
ent of  the  boiler.  The  windlass  consists  of  a  single  sheave,  five  feet  in 
diameter,  around  which  the  rope  takes  a  half  turn;  the  groove  into 
which  the  rope  passes  is  formed  of  a  double  series  of  small  clips,  which, 
on  the  least  pressure,  clasp  and  hold  the  rope  until  it  takes  the  straight 
line  on  the  other  side,  when  they  freely  open  and  liberate  it.  The  power 
is  conveyed  to  the  windlass  by  an  upright  shaft  from  the  crank  shaft. 
The  road  wheels  are  of  wrought  iron,  twenty  inches  wide.  Clip-drum 
engines  for  this  system  are  made  of  eight,  ten  and  fourteen  horse-power ; 
and  may  also  be  used  for  threshing  and  other  purposes  where  steam 
power  can  be  applied. 

The  cost  of  this  machinery,  at  the  works,  including  engine,  anchor, 
rope,  and  porters,  is  from  £730  to  £815.    This  does  not  include  cost  of 
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the  plow,  which  varies  according  to  the  number  of  furrows  it  cuts.  The 
two-furrow  plow  costs  £45 ;  three-furrow,  £65 ;  four-furrow,  £S0 ;  six- 
furrows,  £95 ;  and  eight-furrows.  £120. 

No.  2  is  the  double  engine  tackle,  haviug  two  engines  working  inde- 
pendently along  the  opposite  headlands,  each  alternately  drawing  the 
implement  toward  itself;  the  engine  not  in  work  paying  out  the  rope 
while  moving  into  position  for  the  return  bout.  The  implements  are 
figured  and  described  in  the  report  of  the  Commissioner  of  Agriculture  for 
1867.  This  tackle  is  the  most  suitable  for  all  Idnds  of  work,  being  set 
and  taken  up  with  more  facil-  Btm 
ity  than  that  of  any  other  sys-  gf  1^ 
tem;  but  as  the  first  cost  is  "g* 
heavy,  the  expenditure  of  cap- 
pital  required  prevents  its  gen- 
eral adoption,  except  for  large 
estates  or  for  letting  out  on 
hire.  Where  ample  employ- 
ment can  be  obtained  for  it, 
this  apparatus  is  the  cheapest 
in  thelongrun  and  will  do  work 
for  less  money  per  acfe  than 
any  other.  To  this  class  belong 
all  the  machines  and  tackle 
brought  to  the  United  States. 

!No.  3  is  worked  by  an  engine 
fitted  with  two  winding  drums, 
so  that  it  can  be  used  in  three 
different  ways — like  the  clip- 
drum  engine,  it  will  work  with 
a  traveling  anchorage;  it  can 
also  be  used  as  a  stationary 
engine,  with  ropes  led  round 
the  pulleys,  much  after  what 
is  called  the  roundabout  plan ; 
and  it  can  also  be  used  in  con- 
junction with  a  duplicate  en- 
gine to  drive  two  implements 
at  once.  The  roundabout  mode 
enables  the  machine  to  deal 
effectually  with  hilly  land, 
badly-shaped  inclosures,  or 
wet  soil,  an  advantage  that 
will  at  once  be  apparent.  The 
plan  of  working  this  machine  ; 
is  shown  in  Figure  1.  This 
figure  shows  the  tackle  work- 
ing both  ways,  the  black  lines 
indicating  its  position  when  working  direct,  and  the  dotted  lines  when 
working  with  the  engine  stationary.  The  cost  of  this  tackle  at  the 
works  in  England  is  as  follows : 

Twelve-horse  power,  single  cylinder  traction  engine £G*20 

Self-moving  anchor,  with  tools,  &c *r>5 

One  thousand  two  hundred  yards  best  hard  steel  rope 118 

Ten  large  and  ten  small  rope  porters 25 

Extra  parts  and  rope  required  when  working  stationary 50 


g 


Total. 


868 
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No.  4  may  be  called  the  "  double-double  "  tackle.  It  is  worked  by  two 
eugiues  fitted  with  double  winding  drums.  Two  implements  are  worked 
at  the  same  time  iu  opposite  directions,  passing  each  other  or  turning  in 
the  center  of  the  field  as  may  be  deemed  desirable,  as  shown  in  Fig.  2< 


By  this  method  the  power  of  both  engines  is  continually  employed, 
and  an  immense  amount  of  work  can  be  done;  but  it  is  only  suitable  for 
very  favorable  ami  exceptional  circumstances.  A  set  of  this  class  with 
twelve- ho rse  power  eugiues,  and  exclusive  of  implements,  costs,  at  the 
works,  at  Ia-ciIs,  jC1,41\s.  This  is  nothing  more  than  class  No.  2,  with 
an  additional  drum  on  each  ougine,  operating  two  implements  instead' 
of  oue. 

No.  5  is  a  cheap  tackle  made  to  be  worked  by  a  portable  engine.  It 
consists-  of  detached  winding  windlass,  snatch  blocks,  claw  anchors, 
&c,  suitable  lor  thoso  whose  requirements  do  not  warrantthe  purchase 
of  the  hsrgvr  and  more  readily  applied  systems.  The  plan  of  working 
is  fully  shown  iu  Fig.  3. 
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The  chief  advantage  of  this  roundabout  system  is  its  comparatively 
small  cost — the  price  of  the  tackle  being  only  £250 — and  the  easy  ap- 
plication of  the  engine  to  other  purposes ;  also  its  adaptation  to  hilly  or 
uneven  ground  and  to  irregular  fields. 

A  very  fair  and  impartial  comparison  of  the  rival  systems  of  cultiva- 
tion by  steam — the  direct  and  roundabout — is  found  in  the  Gardeners' 
Chronicle,  (English,)  of  December  4, 1869,  from  the  pen  of  Mr.  Aveling, 
of  Kochester.    He  remarks  that — 

•Of  the  many  schemes  and  systems  which  have  heen  practicaUy  brought  before  the 
public,  two  only  (and  those  the  simplest)  have  proved  thoroughly  successful.  In  both 
of  those  the  traction  power  is  transmitted  to  the  implement  through  a  steel  wire  rope 
winding  upon  a  drum.  In  tho  one  case  the  two  winding  drums  are  fixed  in  a  windlass 
frame,  and  connected  to  a  stationary  steam-engine,  and  can  bo  worked  from  one  corner 
of  a  field,  the  rope  being  led  all  round  tho  land  intended  to  be  plowed,  through  pulley 
sheaves  anchored  in  convenient  positions.  One  end  of  each  ropo  being  made  fast  to 
the  plow,  the  implement  is  drawn  backward  and  iorward,  by  the  drums  pulling  alter- 
nately, and  the  pulley  sheaves  and  anchors  at  each  end  of  the  furrow  aro  moved  for- 
ward as  tho  plow  proceeds. 

In  the  other  system  each  of  the  winding  drums  is  placed  under  the  boiler  of  a  self- 
moving  steam-engine,  and  one  eugino  at  each  end  of  the  furrow  working  alternately 
and  pulling  the  plow  toward  it,  the  other  moving  forward  into  position,  ready  for  the 
return  of  the  plow. 

These  two  systems  are  known  as  the  6inglo  engine,  or  roundabout,  and  the  double 
engine,  or  direct  system  of  steam  cultivation.  The  advantages  of  the  roundabout  sys- 
tem are  in  tho  cheapness  of  the  machinery,  as  the  tackle  can  be  driven  by  an  ordinary 
portable  engine,  and  its  superior  fitness  for  very  hilly  and  awkwardly  shaped  fields. 
Its  disadvantages  consist  in  loss  of  power,  great  length  of  wire  rope,  useless  expendi- 
ture of  time  in  removals,  and  great  quantity  of  apparatus  necessary. 

Tho  advantages  of  tho  direct  system  are,  short  length  of  ropo  required,  and  conse- 
quent economy  of  power,  tho  little  time  taken  in  getting  to  work,  and  the  smaU 
amount  of  wear  and  tear,  due  to  the  simplicity  of  the  tackle.  Its  disadvantages  are 
its  first  cost,  the  width  of  the  headlands  left,  and  the  difficulty  in  moving  the  engines 
on  wet  laud,  though  the  last  difficulty  has  almost  entirely  been  removed  by  in- 
creasing the  width  and  diameter  of  the  driving  wheels. 

For  large  farms  and  for  letting  for  hire  the  double  engine  or  direct  system  is  the  best, 
and  has  proved  itself  capable  of  doing  more  work  per  day  at  a  less  cost  than  any  other. 
With  this  tackle  I  find,  from  experience,  that  ten  acres  can  be  plowed  from  eight  to 
nine  inches  deep  in  a  day  of  nine  hours,  in  ordinary  soils,  with  a  pair  of  twelve  horse- 
power engines  and  a  six-furrow  plow,  at  a  cost,  in  no  case,  exceeding  the  following  es- 
timate : 

£   t.   d. 

Chief  engineer 0    5  0 

Second  eugineer 0    4  0 

Plowman 0    4  0 

Assistant  plowman/. 0    3  0 

Two  boys 0    4  0 

Fifteen  hundred- weight  of  coal 0  15  0 

Water 0    7  6 

Oil,  <fcc 0    2  6 

Depreciation,  renewals,  interest,  &c 1  10  0 

Total  cost  of  ten  acres 3  15    0 

Or  78. 6<7.  per  acre.  The  lowest  price  at  which  this  work  could  be  done  by  horse-power 
is  15$.  per  acre ;  many  farmers  having  stated  it  would  cost  them  20s.,  and  having 
offered  me  that  sum  \)cv  acre  for  one  hundred  acres  of  land  similar  to  that  referred  to 
above. 

IMPLEMENTS. 

Every  year  increases  the  variety  of  implements  employed,  and  wit- 
nesses new  adaptations  of  steam  power  to  the  operations  of  the  farm. 

Few  light  land  plows  of  six  or  eight  furrows  are  in  profitable  use. 
A  cultivator  twelve  feet  wide  is  popular,  constructed  with  hinges,  on 
the  principle  of  the  jointed  harrow,  so  as  to  adapt  itself  to  inequalities 
of  surface  at  that  great  breadth.     This  implement  is  worked  \y$  Vs^^w.- 
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gines,  and  instead  of  bein*  balanced  or  double,  turns  (with  the  aid  of 
the  engine)  at  the  end.  The  London  Times  reports,  as  the  result  of  one 
hour's  run  in  a;  given  trial,  in  a  light  soil,  previously  broken,  and  work- 
ing six  or  eight  inches  deep,  the  effectual  stirring  of  five  and  a  halt 
acres. 

Strong,  broad  harrrows,  for  cultivation  in  spring,  upon  land  that  has 
been  thrown  up  roughly  in  the  autumn  by  the  "digging  breasts,7' are  much 
used ;  and  for  the  harrow  can  be  substituted  rollers,  clod  crushers,  and 
other  implements. 

A  very  strong  grubber,  worked  like  the  cultivator,  is  very  efficacious 
in  clearing  the  soil  of  roots  and  stones.  It  is  also  valuable  as  a  subsoilcr, 
penetrating  readily  to  the  depth  of  eighteen  inches. 

A  draining  plow,  which  may  be  used  as  a  mole  plow,  or  to  put  in  pipes, 
can  be  worked  to  the  depth  of  three  feet  or  more.  Steam  pumps  are 
also  found  useful  on  the  farm,  and  the  engines  may  be  employed  in  sup* 
plying  power  for  a  great  variety  of  farm  operations. 

COMPARATIVE  ADVANTAGES  OF  STEAM  CULTIVATION. 

At  a  meeting  of  the  Hexham  Farmers'  Club,  (England,)  held  in  De- 
cember last,  a  paper  on  "  Steam  Cultivation "  was  presented  by  Mr. 
Greig,  from  which  we  take  the  following  extracts,  adding  the  comments 
of  some  other  members,  as  found  in  the  Farmers'  Magazine  for  Decem- 
ber, 18G8 : 

Regarding  the  application  of  steam  as  a  pulling  medium,  I  think  there  can  be 
very  little  discussion.  Where  steam  power  can  be  conveniently  applied  there  is  no 
doubt  of  its  being  done  at  one-tenth  the  cost  of  horse  labor.  A  steam-engine,  set  in 
position,  drawing  a  wire-rope,  will  pull  at  Gd.  per  horse-power  per  day.  If  such  be  the 
fact,  (and  I  can  prove  it  to  be  so  by  numerous  cases  in  collieries  and  other  places 
where  wire-rope  is  now  being  used,)  there  can  be  no  dispute  as  to  its  efficiency.  With 
practical  men,  therefore,  it  resolves  itself  into  a  question  of  application.  The  draught 
of  a  horse  is  about  a  hundred-weight  and  a  half  continuously,  and  with  steam  this 
draught  can  be  carried  continuously  ten  hours  for  Qd.  Steam  plowing  is  largely  a  mat- 
ter of  pulling ;  and  provided  the  necessary  pulling  power  be  obtained,  the  next  con- 
sideration is  to  arrange  the  conveyance  of  this  power  in  such  a  way  as  shall  be  most 
suitable  for  the  uao  ot  the  agriculturist. 

The  present  position  of  steam  plowing  is  somewhat  peculiar.  It  is  an  admitted  fact 
that  on  steam-cultivated  land  the  crops  are  very  materially  increased,  where  judicious 
management  is  obtained,  and  those  people  who  devote  a  reasonable  amount  of  thought 
and  energy  to  the  work  are  succeeding  and  making  money.  On  the  other  hand  nu- 
merous farmers,  possessing  machines  of  their  own,  are  not  so  successful;  but  this,  be 
it  observed,  is  owing  entirely  to  the  management.  Steam  power  is  not  at  present  in 
the  advanced  position  it  should  occupy,  partly  owing  to  the  want  of  implements  to 
do  tho  light  work.  Heavy  work  can  be  done  by  it  under  aU  circumstances,  much  bet- 
ter and  cheaper  than  by  horse-power.  One  of  tho  great  advantages  of  steam  plowing 
is  that  iu  all  cases  tho  drainage  is  thereby  materially  improved,  and  it  is  a  noteworthy 
fact  that  in  several  instances  where  steam  plow  proprietors,  having  experienced  great 
difficulty  in  getting  work  from  the  farmers  during  the  first  year,  the  second  year  they 
have  had  more  applications  than  they  could  well  supply.  *        #        #        #  • 

lVforo  tho  cost  of  steam  cultivation  is  reduced  to  the  maximum  of  economy  the  fields 
will  require  to  bo  enlarged,  and  good  roads  must  be  constructed;  but  even  under 
cxisting  circumstances,  ii  the  proper  class  of  machinery  be  procured,  and  well-man- 
aged and  worked,  the  result  will  be  more  or  loss  advantageous. 

Mr.  Younger  stated  that  he  had  a  steam  plow  with  two  engines.  His 
farm  was  strong  land,  and  he  could  plow  six  to  twelve  acres  a  day.  lie 
had  done  away  with  five  horses  out  of  sixteen. 

Mr.  Stephenson  said  that  at  Cirencester  College  the  steam  plow  was 
rather  old-fashioned,  and  not  to  be  compared  with  the  machine  spoken 
of.  It  was  a  ten-horse  engine,  with  an  anchor.  At  the  College  the 
steam  plow  cost  them  something  like  £300  .a  year,  but  the  farm  was, 
perhaps,  one  pf  .the  ,worst  in  jfche  .kingdom. 
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Mr.  Cockburn  said  that  a  gentleman  at  Hylton,  farming  about  seven 
hundred  acres,  had  got  a  single  ten  horse-power  engine ;  he  had  had  the 
engine  about  six  months,  and  he  was  now  able,  as  a  result,  to  do  with 
half  the  number  of  horses.  He  used  to  have  nineteen ;  generally  one- 
third  of  the  horses  were  done  away  with. 

Mr.  Goodrich  said  that  Mr.  Crow,  who  had  a  steam-engine,  had  re- 
duced the  number  of  his  horses  from  thirty  to  sixteen  or  eighteen.  He 
farmed  1,150  acres. 

The  chairman  said  it  was  stated  that  the  whole  operations  could 
be  done  at  85.  per  acre  per  year ;  ho  wished  to  know  how  the  amount 
was  arrived  at. 

Mr.  Cockburn  said  that  a  few  days  ago  a  set  of  Mr.  Fowler's  tackle 
had  been  commenced  with  on  a  farm,  and  during  two  days  twenty-one 
acres  were  plowed  to  a  depth  of  ten  or  twelve  inches.  The  cost  of  coal 
for  the  two  days  was  £1  3s.  5  water,  £1 ;  engineer,  25*.  per  week;  sec- 
ond engineer,  21s.  per  week ;  plowman  20s.  per  week  5  two  boys  at  Is. 
6d.  each.  He  considered  that  out  of  the  twenty-one  a<!res,  leaving 
headlands  out,  there  were  eighteen  acres  plowed,  at  a  cost  £3  15*. 

Mr.  Younger  said  that  he  started  at  six  in  the  morning  to  raise  steam, 
and  commenced  work  at  half-past  seven.  It  took  about  an  hour  to  move 
from  one  field  to  another. 

Mr.  Cockburn  said  that  a  few  days  before  they  fired  up  two  of  the  Fow- 
ler engines  and  started  out  of  the  station  in  three-quarters  of  an  hour. 
They  moved  from  one  field  to  another,  two  fields  distant,  and  were  at 
work  in  three-quarters  of  an  hour. 

Mr.  Wigram  said  that  they  always  tried  their  engines  to  go  up  a  short 
bank  at  a  gradient  of  1  in  10.  No  difficulty  was  found  with  an  ordi- 
nary hill}  in  slippery  weather  they  might  get  into  difficulty. 

During  the  three  years  which  have  elapsed  since  the  Steam  Cultivation 
Committee  of  the  Royal  Agricultural  Society  made  their  report,  great 
advances  have  been  made  in  England  toward  perfecting  the  steam-plow. 
The  circular  of  Messrs.  J.  Fowler  &  Co.,  dated  July,  18G9,  states  on  this 
point,  that  steam  cultivation  is  very  different  now  from  what  it  was 
three  years  ago:  "In  fact,  we  are  now  doing  with  our  machines,  in  all 
cases,  twice  as  much  work,  and  in  some  cases  three  times  as  much  as 
was  done  at  the  former  period.  They  are  also  working  at  a  great  dis- 
advantage, as  a  great  number  of  our  machines  are  constantly  working 
for  hire,  and  are  only  employed  to  do  the  heaviest  work.  Indeed,  ma- 
chines made  four  years  ago  would  never  have  been  able  to  do  the  work 
which  has  been  done  this  last  summer.  It  is  a  great  mistake  in  speak- 
ing upon  the  subject  to  refer  only  to  work  done  two  or  three  years  since, 
as  the  machines  since  then  have  been  greatly  improved,  and,  moreover, 
the  men  employed  were  then  in  a  very  uneducated  state." 

For  the  purpose  of  furnishing  data  from  which  our  farmers  may  esti- 
mate the  cost  of  working  similar  machines  in  this  country,  the  follow- 
ing additional  bills  of  costs  are  given  : 

Mr.  Smith,  of  Molston,  places  the  cost  of  a  full  set  of  his  own  tackle, 
the  roundabout,  as  follows : 

Four-wheeled  windlass,  with  anchors,  match  blocks,  and  rollers,  complete 110 

Fourteen  hundred  yards  best  steel  wire- rope,  extra  quality 70 

Fivc-tiued  cultivator '21 

Ridging  and  subsoiling  plow *>l 

Ten  horse-power  j)Ortable  engino ii00 

Total 5^2 
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He  gives  the  cost  of  preparing  his  ground  for  seed,  including  u  smash- 
ing," ridging,  and  subsoiling,  as  follows: 

£    a.    d. 

Eighty-eight  acres  of  smashing — for  labor,  coal,  aud  oil — eleven  days 13  1G  10 

One  hundred  and  thirty-soven  acres  of  ridging,  aud  subsoiling— for  labor, 

coal,  and  oil — t went v-so von  days 35  in    (> 

Interest  at  5  per  cent,  on  £372* IS  14    0 

Wear  and  tear  in  thirty-eight  days'  work 8    8    0 

Total 77  12    4 

Or  an  average  of  6s.  10£d.  per  acre. 

Recent  statements  made  by  English  formers  give  an  idea  of  the  value 
and  practicability  of  these  machines.  The  Oxford  Steam  Plowing  Com- 
pany state  that  they  average  twenty  to  twenty-two  acres  per  day  with, 
each  set ;  working  eight  to  ten  inches  deep — in  some  places  twelve  to 
fifteen  inches — requiring  on  an  average  one  to  one  and  a  half  hundred- 
weight of  coal  per  acre,  aud  four  to  six  barrels  of  water,  each  barrel 
holding  two  hundred  and  fifty  gallons.  The  farmers  all  like  the  work, 
and  the  demand  daily  increases.    This  company  works  live  sets  of  No.  2. 

Mr.  Wicksteed,  with  a  set  of  ten  horse-power  tackle,  accomplished, 
between  March  and  October,  sixteen  hundred  acres  of  plowing  and 
cultivating. 

Mr.  R.  Toeffer  states  that  three  sets  of  fourteen  horse-power,  after 
four  seasons'  work,  nearly  repaid  the  original  cost,  and  the  machinery 
is  nearly  as  good  as  new.  He  regards  as  a  great  improvement  the  steei- 
geared  twenty  horse-power  tackle  of  Messrs.  Fowler  &  Co. 

Mr.  Henry  Yates,  who  is  working  seven  double  sets,  and  has  had  an 
experience  of  five  years  with  steam  machinery,  cultivates  on  an  average 
about  2,000  acres  per  set,  at  an  average  price  of  10s.  per  acre.  He  uses 
twelve  to  twenty  hundred-weight  of  coal  per  set  in  ten  hours.  He 
reports  his  largest  week's  work  at  125  acres  from  9  a.  m.  Monday  to  12 
noon  Saturday,  on  light  land ;  and  that  the  daily  work  accomplished 
usually  varies,  with  the  soil  and  depth,  from  twelve  to  thirty  acres  with 
the  cultivator,  and  from  seven  to  twenty  with  the  plow. 

Mr.  Arthur  Carey  employs  four  men  with  each  set  of  tackle ;  uses 
ibout  one  ton  of  coal  per  day  and  five  barrels  of  water.  He  averages 
about  eight  acres  of  ten  inches  deep  plowing  in  heavy  clays,  and  about 
twelve  to  fifteen  cultivating. 

Mr.  H.  W.  Furniss,  Yorkshire,  an  operator  in  steam  cultivation, 
charges  for  "digging"  strong  lands,  ten  inches  in  depth,  14*.  per  acre, 
and  12s.  for  lighter  culture ;  and  for  u  cultivating  "  from  Ss.  6cl.  to  ds.  6d., . 
according  to  the  tenacity  of  soils. 

Mr.  Bellhouse,  York,  pulverizes  from  ten  to  twelve  inches  in  depth 
with  a  seven-tincd  cultivator,  at  9*.  Id.  per  acre. 

Mr.  Coates,  on  the  farm  of  Lord  Vernon,  plowed  773  acres  in  one 
hundred  and  ten  days;  cultivated  1,111  acres  in  one  hundred  and  twenty- 
two  days,  and  harrowed  1,171  acres  in  forty  days. 

The  North  Lincolnshire  Plowing  Company,  with  three  sets  of  appa- 
ratus, report  the  cultivation  of  2,200  acres  in  1,800.V  hours'  work.  Their 
rate  of  charges  is  10s.  to  15s.  in  heavy  soils,  and~7s.  Or/,  to  10s.  in  light 
lands. 

Smith  and  Laugsford,  North  Thoresby,  with  a  double  engine,  claim  to 
have  plowed  173  acres  at  the  rate  of  eight  acres  daily,  and  cultivated 
1,049  at  the  rate  of  fifteen  acres  per  day. 

*  Mr.  Smith  charts  interest,  on  the  tackle  and  half t ho  engine,  the  latter  being  used 
for  thrashing,  iVc.  JV.rt  of  the  interest  and  part  of  the  wear  and  tear  should,  there- 
fore, bo  charged  to  the  account  of  thrashing. 
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Thomas  Porter,  near  Cirencester,  plows  at  the  rate  of  fourteen  acres 
per  day ;  cultivates  thirty  acres,  and  "  drags  "  fifty  acres  per  day. 

Draining. — It  is  one  of  the  chief  advantages  of  steam  cultivation  that 
the  thorough  and  deep  cultivation  of  the  soil  by  "  smashing"  and  cul- 
tivating with  the  ponderous  implements  employed  in  heavy  lands  facil- 
itates drainage  and  makes  an  improvement  that  is  apparent  for  years. 
It  is  the  common  observation  of  those  conversant  with  steam  culture 
that  there  is  apparent  in  the  condition  of  fields  a  manifest  difference 
between  those  cultivated  by  the  new  and  the  old  modes.  Pools  of  water 
are  common  upon  the  surface  of  horse-plowed  land,  while  adjoining 
fields,  cultivated  deeply  by  steam,  are  dry.  The  same  difference  has 
beeii  remarked  by  Mr.  Lawrence  in  Louisiana.  The  money  value  ot 
drainage,  by  such  means,  throughout  an  entire  Stpte  or  country,  would 
amount  to  many  millions  of  dollars. 

INCREASE  OF  YIELD  BY  STEAM  CULTURE. 

It  is  important  to  ascertain  that  cultivation  by  steam  may  prove  less 
expensive  than  that  of  equal  depth  and  thoroughness  by  horse-power ; 
pet,  if  it  can  be  shown  that  it  costs  even  a  little  more,  and  is  followed 
by  a  larger  production,  it  may  prove  practically  the  cheaper  mode.  The 
testimony  of  observers  is  uniformly  to  the  effect  that  an  increase  of 
field  is  effected.  Mr.  Aveling,  of  Rochester,  England,  says  that  u  a 
rery  considerable  increase  in  the  yield,  amounting,  in  many  cases,  to  as 
nany  as  three  sacks  per  acre,  has  been  found  to  result  on  the  applica- 
ion  of  steam  power  to  the  cultivation  of  heavy  clay  lands ;  and  this  is 
lot  surprising  when  we  consider  the  damaging  effect  to  the  drainage  of 
nch  lands,  caused  by  four  horses  following  each  other  in  the  furrows 
rhen  plowing  it,  and  the  low  temperature  of  the  soil  consequent  upon 
he  water  being  unable  to  find  its  way  to  the  drains."  Mr.  Smith,  of 
foolston,  claims  an  increase  of  fourteen  bushels  of  wheat  per  acre.  Mr. 
Vallis,  farm  bailiff  of  the  Duke  of  Manchester,  finds,  in  his* experience, 
n  increase  of  four  bushels,  and  a  gain  of  two  shillings  per  quarter  on 
ccount  of  superior  quality.  Mr.  George  Armstrong,  Graffham,  St. 
Toots,  says  he  could  not  have  maintained  himself  upon  his  farm  but 
>r  steam  culture.  Mr.  Henry  Yates,  an  extensive  operator  in  steam 
lowing,  estimates  the  increase  of  wheat  in  fields  cultivated  by  steam, 
rithin  the  range  of  his  observation,  at  eight  bushels  per  acre.  The 
jondon  Times  has  reported  a  yield  of  forty-five  bushels  per  acre  on 
trained  and  steam-plowed  land,  while  the  adjoining  farm,  also  drained, 
»ut  horse-plowed,  produced  but  thirty  bushels  per  acre ;  and  a  neigh- 
loring  farm,  neither  drained  nor  steam-plowed,  gave  but  twenty  bushels 
>er  acre.  The  letter  of  Mr.  Lawrence,  quoted  in  this  article,  also  gives 
quaUy  favorable  testimony,  showing  that  an  increase  of  1,000  pounds 
i  sugar  has  been  attained  the  present  season  in  Louisiana  by  steam 
oltivation. 

These  statements  are  highly  encouraging,  though  a  wider  range  of 
rperience  will  be  required  to  demonstrate  the  extent  and  value  of  this 
lcrease  of  product. 


THE  AMERICAN  STEAM  PLOW. 

A  review  of  attempts  to  produce  a  successful  steam  plow  in  this 
ointry  may  aid  in  forwarding  that  inevitable  consummation.  ±Ue  fol- 
wing  considerations,  though  not  presented  as  official,  axe  those  of  one 
ho  has  given  much  thought  and  investigation  to  the  subject.     A.&  a 
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people,  we  aife  wont  to  boast  of  our  great  strides  in  the  field  of  progress. 
In  one  hand  we  hold  up  the  certificate  of  the  infancy  of  our  years,  and 
with  the  other,  with  becoming  pride,  we  unroll  to  the  gaze  of  the  world 
a  voluminous  scroll,  setting  forth  our  wonderful  achievements  in  all  that 
makes  a  nation  great  and  powerful,  and  yet,  with  all  our  amazing 
progress,  there  is  no  such  implement  known  as  a  practical  American 
steam  plow.  American  sod  is  successfully  turned  by  a  steam  plow,  but 
that  plow  is  of  foreign  origin.  We  are  compelled,  at  an  immense  out- 
lay, even  after  Congress  remits  the  duties,  to  send  our  orders  three 
thousand  miles  across  the  ocean  to  procure  a  steam  apparatus  that  will 
do  all  that  is  claimed  for  it.  True,  we  may  say,  that  this  same  apparatus 
was  first  invented  and  patented  in  the  United  States,  by  E.  C.  Bellinger, 
of  South  Carolina,  November  19, 1833,*  and  was  improved  upon  by  John 
Fowler,  of  England,  in  1851,  twenty-one  years  after  Bellinger  had  created 
the  infant  Hercules.  So  Columbus  showed  others  how  to  discover  un- 
known worlds,  and  as  the  Spaniard  lost  foothold  in  territory  of  his  own 
discovery,  so  have  we,  by  like  supincness,  lost  the  glory  of  successfully 
introducing  to  tlie  admiration  of  the  world  what  should  have  been  known 
as  the  American  steam  plow. 

It  is  proposed  by  a  general  review  of  the  reported  attempts  at  steam 
plowing  in  America,  to  show  by  the  documents  and  the  construction  of 
the  machines  themselves,  that  there  existed  inherent  causes  of  failure, 
and,  by  calling  attention  to  the  main  features  connected  with  these 
failures,  to  point  out,  if  possible,  in  a  practical  w;iy  how  success  may  be 
achieved. 

In  a  glance  at  what  has  been  done  by  Americans  in  the  way  of  cul- 
tivation by  steam,  we  shall  be  struck  with  the  predominant  idea  of 
u  going  ahead."  While  the  greatest  performance  claimed  by  any  English 
implement  is  one  acre  per  hour,  or  eight  or  ten  acres  a  day,  except 
with  a  light  cultivation,  we  find  American  machines  promising  to  plow 
sixty  acres  per  day.  It  will  be  seen  that  in  nearly  every  attempt  at 
operating  these  implements  the  experiment  closed  by  the  breaking  of 
some  part  of  the  machinery.  The  United  States  Agricultural  Society, 
in  its  premium  list  for  the  exhibition  at  Chicago  in  1859,  offered  the 
grand  gold  medal  of  honor  "  for  that  machine  which  shall  supersede  the 
plow,  as  now  used,  and  accomplish  the  most  thorough  disintegration  of 
the  soil,  with  the  greatest  economy  of  labor,  power,  time,  and  money ." 
An  award  was  made  to  Fawkes's  steam  plow,  of  $3,000  offered  by  the 
Illinois  State  Agricultural  Society,  in  connection  with  the  Illinois  Cen- 
tral Railroad  Company ;  and  thus  this  implement  is  placed  at  the  head 
of  the  list  of  American  cultivators,  and  claims  particular  attention. — 
[See  engraving  in  Agricultural  Report  1867,  page  259.] 

The  striking  peculiarities  of  this  machine  seem  to  be  that  it  is  a  loco- 
motive, running  on  a  large  roller  or  drum  instead  of  wheels.  The  engine 
draws  a  gang  of  eight  plows,  though  it  is  manifest  that  the  number  is 
unlimited.  The  great  desideratum  is  a  locomotive,  the  use  of  which  will 
be  practicable  on  a  reasonable  proportion  of  land,  and,  at  the  same  time, 
cheap  and  durable.  Fawkcs's  implement  plowed  at  the  rate  of  one  acre  in 
seventeen  minutes,  or  three  and  a  half  acres  per  hour.  There  was  some 
detention  by  the  clogging  of  the  plows.  It  would  seem  that,  after  plowing 
about  two  acres,  the  steam  got  too  low,  and  the  committee  suggested  some 
improvement  as  an  expedient  for  increasing  the  power  of  the  engine.  We 
add  a  description  by  the  committee  that  conducted  the  trials  of  the  steam 
plows  at  the  fair  of  the  Illinois  State  Agricultural  Society. 
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To  form  a  complete  idea  of  a  steam  plow,  let  the  committee  recall  the  appearance  of 
a  small-sized  tender  of  a  locomotive  engine.  Let  about  half  the  forward  portion  of 
the  sides  and  tank  be  removed.  We  now  have  something  which  resembles  the  body  of 
Fawkes's  machine.  In  the  middle  of  the  forward  portion  of  the  platform  stands  the 
upright  boiler,  which  is  about  six  and  a  half  feet  high  and  four  feet  in  diameter ;  the  fire- 
box and  ash-pit  being,  of  course,  below  the  level  of  the  platform,  and  the  fire-door 
opening  forward.  The  boiler  contains  two  hundred  and  twenty-one-aud-a  half-inch 
tubes,  which  computed,  together  with  the  fire-box,  gives  three  hundred  and  seventy-five 
feet  of  fire  surface.  Steam  iuay  begot  up  in  fifteen  miuutes,  although  twice  that  time 
is  usually  necessary.  The  fuel  may  be  either  bituminous  coal  or  wood.  The  cylinders 
are  horizontal,  nine  inches  in  diameter,  and  fifteen  inches  in  stroke,  and  are  plaeed  one 
on  each  side  of  the  boiler.  The  pistons  communicate  motion,  not  to  the  side-wheels, 
but  to  the  drum  or  roller,  six  feet  in  diameter  and  six  feet  long,  which,  as  the  sides  ot 
the  platform  overhang  its  end,  is  comparatively  out  of  sight.  The  drum  is  placed 
about  midway  between  the  front  and  back  of  the  machine  ;  before  it,  depends  the  tire 
box,  and  over  and  behind  it  is  the  tank,  so  that  when  the  boiler  and  tank  are  full 
they  nearly  counterbalance  each  other  on  the  axles  of  the  drivKig-drum.  *  *  *  In, 
front  of  the  fire-box  is  a  short,  tapering  bow  of  sheet-iron,  whicli  nerves  as  a  seat  for 
the  fireman,  and  a  receptacle  for  fuel.  The  bow  is  supported  by  a  body-bolt  on  a  truck 
composed  of  two  iron  guide- wheels,  three  and  one- half  feet  in  diameter,  and  fifteen 
inches  broad.  The  truck  is  controlled  by  a  steering-wheel,  in  charge  of  the  engineer. 
*  *  *  The  engine  is  thirty  horse-power.  The  entire  length  of  the  machine  is 
eighteen  feet,  (by  eight  feet  wide ;)  its  weight,  with  water  and  fuel,  ten  tons ;  and  cost 
about  $4,000.    The  tank  holds  twelve  barrels,  sufficient  for  three  hours'  running. 

Says  another  writer :  * 

Fawkes's  steam  plow  has  attracted  the  most  attentiou  at  the  West,  and,  as  it  contains 
the  idea  of  a  traction  engine  to  draw  the  plow  alter  it,  may  be  considered  a  fair  ex- 

Bment  of  this  kind  of  plowing.  This  implement  was  first  tested  at  the  State  Fair  of 
linois,  at  Centralia,  September  17,  1858.  *  *  *  The  plan  of  trial  was  on  level 
land,  baked  hard  by  the  summer  drought.  *  *  *  To  this,  six  plows  were  attached, 
cutting  a  foot  each.  The  success  was  complete  under  such  favorable  conditions,  and 
the  crowd  of  people  in  attendance  greeted  it  with  rounds  of  applause. 

The  next  public  trial  was  at  Decatur,  Illinois,  in  the  month  of  November.  There 
the  conditions  were  less  favorable.  The  ground  was  moist  and  the  sloughs  soft.  The 
failure  there  was  as  signal  as  the  success  at  Centralia  had  been  two  mouths  previous. 
The  difference  between  the  level,  sun-baked  surface  of  Egypt,  and  that  of  the  friable 
clay  loam  of  Central  Illinois  was  a  wide  one,  and  the  people  in  attendance  went  home 
disappointed. 

The  next  trial  was  made  at  Freeport,  at  the  State  Fair  of  1859,  with  a  new  engine 
and  such  improvements  as  would  seem  requisite  to  overcome  the  difficulties  found  in 
the  yielding  loam  of  the  northern  prairie ;  but  another  disappointment  followed.  *  * 
The  next  week  it  was  tried  at  the  United  States  Fair  at  Chicago,  in  competition  with 
Waters's  steam  plow.  Neither  of  them  met  tho  expectations  of  the  people,  and  the 
laurels  gained  at  Freeport  by  the  premature  judgment  of  the  scientific  committee  (?) 
wore  nearly  lost. 

The  Illinois  Central  Railroad  Company  had  offered  a  premium  of  $3,000  for  a  suc- 
cessful steam  plow.  The  plow  was  to  be  tried  at  three  d liferent  points.  The  first 
point  was  on  the  writer's  farm.  Tho  ground  on  which  it  was  tried  was  undulating, 
uncultivated  prairie,  in  all  its  native  wQdness,  being  part  of  au  inclosed  field  on  whicli 
no  stock  had  been  permitted  to  graze.  In  getting  to  tho  field,  a  soft,  low  piece  of 
cround  had  to  be  passed  over.  This  land  was  not  so  soft  but  that  a  team  could  easily 
haul  a  1*>n  over  it.  The  weight  of  tho  engine  sunk  the  drum  so  deeply  into  tho  soft 
soil  that  it  could  not  be  passed  over  by  the  aid  of  steam.  This  was  the  first  serious 
failure  in  that  trial,  demonstrating  that  this  machine  could  not  pass  over  low  prairie, 
even  when  the  turf  was  unbroken,  for  the  drum,  as  soon  as  the  steam  was  applied  to  it, 
would  bury  itself  too  deep  for  extrication,  though  the  same  machine  might  have  been 
hauled  over  with  other  power. 

ISays  Professor  Braincrd :  t 

The  application  of  steam  power  to  tho  propulsion  of  machinery,  for  the  purposes 
of  travel  and  transportation,  has  been  proved  a  success  far  beyond  the  most  sanguine 
expectations  of  its  warmest  advocates.  Animal  power  cannot  compete  with  it.  It  is 
as  untiring  as  the  sun  in  his  course ;  and,  wh«n  its  day's  work  is  done,  it  needs  no  rest, 
but  is  ready  at  a  moment's  warning  to  renew  its  task.  *  *  #  *  *  No  portion 
of  the  globe  is  better  adapted  to  steam  culture  than  the  broad  prairies  of  the  West ; 
and  it  is  upon  these  plains  that  the  great  problem  of  steam  culture  must  be  solved. 

*  Agricultural  Report  1S63,  p.  420. 
t  Agricultural  Keport  1807,  p.  254. 
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*  ••  *  Efforts  at  improvement  (in  America)  have  been  directed  chiefly  to  the  con- 
struction of  an  engine  capable  of  traversing  the  field  and  drawing  a  gang  of  plows, 
but,  hitherto,  insurmountable  difficulties  have  been  experienced.  It  has  not  been 
found  impracticable  to  construct  an  engine  capable  of  running  over  a  common  road ; 
but  in  a  cultivated  field,  where  the  sou  is  soit  and  yielding,  it  has  been  found  that 
nearly  the  entire  power  of  the  engine  has  been  expended  in  its  own  propulsion,  and 
hence  its  inability  to  overcome  the  resistance  of  the  plows.    *  *  *  * 

The  method  ot  steam  culture  patented  by  E.  C.  Bellinger,  of  South  Carolina,  and 
improved  upon  by  Fowler,  of  England,  is  probably  the  most  feasible  that  has  been 
attempted.  But  this  plan,  under  the  most  favorable  circumstances,  is  open  to  objections ; 
and  in  many  situations  cannot  be  brought  into  operation.  If  a  traction  engine  could 
be  constructed  upon  the  plan  previously  indicated,  it  would  supersede  Bellinger's  and 
Fowler's  plan  of  dragging  the  plow  across  the  lield  by  long  ropes.     *  *  * 

In  the  early  attempts  at  steam  plowing,  the  great  dilBculty  in  the  way  of  suc- 
cess, as  before  stated,  was  traction.  •  •  *  Among  the  steam  plows  invented  iu  this 
country,  that  of  John  W.  Fawkes,  of  Lancaster,  Pennsylvania,  has,  probably,  at- 
tracted the  greatest  attention.  The  accounts  that  have  been  published  of  its  power 
and  performances  seem,  however,  almost  fabulous.  Certain  it  is  that  the  expectations 
and  promises  of  its  friends  have  not  been  realized,  although  ten  years  have  elapsed 
since  the  date  of  the  patent. 

Fawkes's  locomotive  was  of  the  high-piessure  kind,  and  carried  two  steam  cylin- 
ders of  nine  inches  in  diameter  each,  with  fifteen  inches'  stroke ;  consequently,  the 
maximum  force  was  about  eleven  horse-power.  The  weight  of  the  locomotive  was 
seven  tons ;  about  five  of  which  rested  upon  the  journals  of  a  traction  cylinder,  six 
feet  in  diameter  and  six  feet  in  length.  The  amount  of  effective  earth  contact  (or 
traction)  was  therefore  only  seventy-two  inches.  *  »  *  Fawkes's  engine,  in  order 
to  come  up  to  the  standard  of  an  ox  team  of  equal  tons'  weight,  should  have  had  an 
increase  of  traction  contact  of  one  hundred  and  eighty-four  inches  over  the  seventy- 
two  of  the  drivingr wheel,  thus  equaling  two  hundred  and  fifty-six  inches,  (which  is 
that  of  the  ox  team  of  equal  weight,)  about  a  hundred  less  than  the  estimated  power 
of  Fawkes's  engine  required  to  develop  its  fall  working  capacity  of  eleven  horses. 
Hence  it  follows  that  Fawkes's  locomotive  should  have  had  a  traction  surface  of  three 
hundred  and  fifty-two  inches  instead  of  seventy-two  ;  and  to  this  deficiency  may  be 
attributed  his  want  of  success.        *#♦*#» 

A  steam  locomotive  for  farm  purposes  should  be  so  constructed  as  to  be  available 
for  other  purposes  than  simply  plowing  and  cultivating  the  soil.  Its  failure  in  this 
regard  would  be  fatal  to  its  profitable  employment. 

The  errors  in  the  attempts  yet  made  in  steam  plowing  have  arisen,  perhaps, 
ironi  making  the  steam  engine  too  heavy,  and  on  too  large  a  scale.  That  the  steam 
engine  is  destined  to  supply  the  place  of  animal  power,  at  least  in  a  great  degree,  in 
agriculture,  there  can  be  no  doubt,  and  thus  effect  a  great  reduction  in  the  expense  ot 
working  the  lands,  and  become  a  powerful  instrument  in  augmenting  the  productive- 
ness of  the  soil. 

That  engines  can,  and  have  been,  constructed,  possessing  the  requisite  amount  ok. 
power,  no  one  will  for  a  momont  question.  The  main  object  to  bo  aimed  at  is  to  make 
them  less  unwieldy,  and  this  can  be  done  only  by  following  out  the  indications  of 
nature,  both  by  the  reduction  of  the  weight  of  individual  machines,  and  in  the  rela- 
tive increase  of  traction  surface. 

The  next  implement  in  importance  to  Fawkes's  is  that  of  James 
Waters,  *  of  Detroit,  formerly  of  Pennsylvania,  who  has  invented  a 
steam  plow  whiGh,  at  Chicago  and  elsewhere,  has  attracted  much 
notice.  It  is  thus  described  by  a  correspondent  of  the  Country  Gentle- 
man: 

This  machine  has  four  cylinders  five  and  tliree-fourths  inches  in  diameter,  the  stroke 
of  the  piston  being  twelve  inches.  The  boiler,  which  is  the  one  used  on  locomotive 
engines,  is  Bix  feet  in  length,  with  one  hundred  flues,  and  can  bear  a  pressure  of  two 
hundred  pounds  to  the  square  inch.  The  driviug  wheels  are  ten  feet  iu  diameter,  and 
twonty-six  inches  on  the  face,  each  braced  with  two  sets  of  iron  spokes  athwart  each 
other.  They  are  turned  by  means  of  a  pinion,  connected  with  the  main  shaft  or  axle- 
tree,  which  works  into  an  internal  gearing  of  the  size  of  the  inside  diameter  of  the 
wheels.  On  the  outside,  pieces  of  iron  are  attached,  to  prevent  the  wheels  from  slip- 
ping. There  are.  two  leading  wheels,  five  feet  in  diameter  and  thirteen  inches  on  the 
face.  The  weight  of  the  whole  machine  is  seven  and  a  half  tons.  *  *  *  Two 
men  are  required  to  work  this  engine ;  one  to  steer,  and  the  other  to  attend  to  the  tire. 
Its  working  power  is  one  hundred  and  fifty  pounds  of  steam,  while  it  can  be  worked 
with  only  fifteen  or  twenty  pounds.    Underneath  tbo  boiler  is  an  iron  tank,  and  a  tire- 

•Agricultural  Report,  1859,  p.  258. 
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box.  There  is  also  a  tender,  which  is  used  for  carrying  both  wood  and  water.  Frye's 
gang  plow    *    *    *     *    is  the  only  kind  of  plow  which  this  machine  has  drawn  yet. 

#  *  Mr  Waters  states  that  the  width  of  the  cut,  counting  thirteen  shares  (!)  is 
nineteen  feet,  and  that  ho  can  plow  sixty  acres  a  day. 

At  the  trial  at  Chicago,  thirteen  plows,  in  three  gangs,  were  used,  hitched  one  behind 
the  other ;  which  with  the  engine,  tender,  and  water  cart,  made  a  train  of  thirty-seven 
feet  in  length.  The  machine,  after  showing  its  locomotive  power  on  the  track,  was 
put  to  its  trial  on  the  prairie,  and  made  an  astonishing  start,  turning  a  breadth  of  fur- 
rows of  nineteen  feet  at  one  operation,  and  running  three  hundred  feet  in  two  minutes, 
or  at  the  rate  of  an  acre  in  sixteen  minutes,  when  the  performance  came  to  an  end  by 
the  breaking  down  of  the  machine.  It  seems  manifest  that  Mr.  Waters's  machine  is 
too  cumbersome  and  expensive ;  and  equally  manifest  that  he  failed  for  want  of  care 
and  skill  in  operating  his  implement,  rather  than  in  the  principle  of  his  plow.  An 
obvious  objection  to  this  machine  is  its  great  length,  which  renders  it  unfit  for  small 
fields,  and  the  fact  that  it  does  not  finish  up  its  work,  but  leaves  a  strip  of  fifty  feet  in 
the  middle  to  be  finished  by  horse-power. 

By  the  report  of  the  committee,  it  appears  that  two  substitutes  for 
the  plow  were  offered  for  examination,  but  no  account  of  the  perform- 
ance of  either  has  been  published.  One  of  these  was  offered  by  John 
Van  Doren  &  Co.,  of  Chicago,  and  Is  described  as  a  "  rotary  cultivatoi 
driven  by  steam,  and  self-propelling."  Besides  plowing  it  may  be  ap- 
plied to  other  uses,  such  as  harvesting  grain,  cutting  grass,  and,  hav- 
ing a  pulley  of  suitable  dimensions,  may  be  used  as  stationary  power 
for  farm  machinery. 

The  other,  say  the  committee,  offered  by  B.  F.  Field,  of  Milwaukee, 
Wisconsin,  is  a  "  revolving  plow  and  seeding  machine,"  and  is  thus  de- 
scribed : 

There  is  an  outer  slatted  drum  of  iron,  four  and  a  half  feet  in  diameter  and  five  feet 
wide,  made  in  three  sections.  Inside,  on  an  eccentric  shaft  are  fixed  three  sets  of 
twenty  spades  each,  set  eight  inches  apart  on  spiders,  all  turning  on  one  shaft.  As 
they  come  in  turn  below,  the  spades  project  beyond  the  outer  drum,  through  the  aper- 
tures, and  the  weight  of  the  machine,  two  tons,  being  thrown  upon  them,  they  enter 
the  ground  to  the  depth  of  eight  inches.  The  machine  turning  as  it  travels  forward, 
the  spades,  coming  behind,  lift  the  earth  as  they  emerge,  and  disturb  its  relative  posi- 
tion, as  would  a  spade  in  the  hands  of  a  man,  except  that  the  soil  is  not  inverted. 
Behind  the  spading  apparatus,  on  the  hack  of  the  frame  which  surrounds  the  whole, 
is  a  row  of  ordinary  drill  sheaths  to  deposit  the  seed  in  the  ground,  which  is  fed  to 
them  by  suitable  hoppers  with  valves. 

Among  the  various  appliances  to  overcome  the  difficulties  from  want 
of  traetion,  may  be  mentioned  the  "  revolving  screw, "  operating  not  un- 
like the  screw  propeller  in  steamships.  Experience  has  shown,  however, 
that  the  friction  of  the  blade  upon  the  soil  consumes  too  much  of  the 
power  of  the  engine  to  make  its  use  successful  as  a  means  of  propulsion. 
A  patent  was  granted  to  J.  K.  Gray,  in  1857,  for  a  machine  of  this  char- 
acter. 

About  the  year  1858,  Thomas  H.  Burridge,  of  St.  Louis,  Missouri,  in 
vented  and  built  a  traction  steam-engine,  intended  chiefly  for  field  cul- 
ture, which  is  described  as  follows:* 

It  consisted,  of  a  largo  cylinder  of  about  ten  feet  in  diameter,  and  ten  feet  in  length, 
made  of  heavy  boiler  iron.  A  shaft  was  supported  in  the  center  by  means  of  rods  or 
spokes  at  each  end,  and  at  equal  distances  from  each  end,  was  secured  an  interior  cog- 
gear.  Upon  the  shaft  was  suspended  an  iron  platform,  which  preserves  its  pendent 
position  by  reason  of  its  gravity.  Two  reciprocating  steam-engines  were  mounted  upon 
the  suspended  platform,  and  by  means  of  a  pinion  cog-gear,  operated  by  cranks  from 
the  engines,  which  cranks  were  placed  at  an  angle  of  90°  from  each  other,  the  pinion 
gearing  into  the  main  wheel  upon  the  inside  of  the  cylinder,  rotation  and  progressive 
movement  were  established.  A  gang  of  plows  was  attached  to  a  frame  work  in  the 
rear  of  the  traction  cylinder,  by  which  it  was  connected  by  arms  extending  backward 
from  the  central  shaft.  The  practical  operation  of  this  engine  showed  that  it  possessed 
sufficient  traction  power  for  the  purpose  intended,  but  its  unwieldy  character,  and  its 
want  of  adaptation  to  the  performance  of  the  work  of  a  stationary  engine,  Jbrmed  ob- 
stacles to  its  introduction  into  general  use. 
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The  next  on  the  list  is  a  steam  plow  for  which,  in  1S63.  A.  W.  Hall,  of 

St.  Lo  .lis,  Missouri,  took  out  a  patent:* 

Tt.'y*  Tr.srhlrifi  is  so  n<%iHv  ai!i:.-d  to  caM«  traction  as  to  render  it  worthy  of  notice,  in 
which  the  points  of  novelty  were  directed  to  means  for  overcoming  the  hitherto  insnr- 
moi^iitiUe  thMiculties  experienced  from  want  of  traction.  The  locomotive  consisted 
of  a  tranie-  woric,  sup  ported  upon  fonr  wheels,  of  suitable  strength  to  bear  the  weight 
of  the  l>.,iier  and  other  part**  of  the  machine.  As  the  inventor  did  not  depend  npon 
the  wrr^ht  of  his  locomotive  for  traction,  it  was  built  as  light  as  was  consistent  with 
the  required  power. 

There  ar^  two  sets  of  rollers  placed  horizontally  in  pairs,  transversely  to  the  frame 
of  the  machine,  and  rotat-d,  in  opposite  directions,  at  a  uniform  speed,  by  means  of 
two  sets  of  cog-gears,  which  are  driven  by  two  reciprocating  engines,  located  upon 
opposite  sides  of  the  boiler.  The  rollers  are  grooved  in  the  center  to  receive  a  rope, 
which  passes  between  them,  and  is  held  from  slipping  by  the  strong  bite  of  the  rollers. 
The  rope  is  anchored  at  each  side  of  the  field  to  be  plowed,  the  anchors  being  moved 
forward  on  headlands  as  the  plowing  progresses. 

The  plows  are  attached  to  the  frame  of  the  locomotive,  which  moves  back  and  forth 
ott  the  field  by  means  of  the  bite  of  the  rollers  upca  the  rope,  as  before  described.  It 
will  \m  seen  that  the  rope  forms  a  flexible  track  for  the  engine,  the  weight  of  which 
is  supported  npon  ordinary  bearing  wheels,  the  progressive  movement  being  due  to 
tho  action  of  the  rollers  upon  the  rope.  This  plan  differs  in  no  important  particular 
from  I>  11  inker's,  and  other  cable  traction  plows,  except  that  the  latter  use  a  windlass 
instead  of  biting-rollers;  and  that  in  Hall's  the  engine  moves  across  the  field,  while 
in  the  others,  it  is  stationary  during  the  plowing  of  a  furrow. 

The  last  on  the  list  of  patented  steam  apparatus  that  has  been  actu- 
ally built  and  tested  in  the  field,  and  on  the  performances  of  which 
reports  have  been  published,  is  a  steam  cultivator  or  triturator,t  patented 
May  10,  18G8,  by  P.  H.  Standish,  of  Martinez,  California,  which  is 
quite  novel,  and  for  which  its  friends  claim  much  merit;  though,  of 
course,  it  has  not  yet  passed  the  ordeal  of  extended  practical  test,  and 
must  have  time  and  experiment  to  prove  whether  it  is  a  success  or  not. 
It  is  propelled  by  an  ordinary  steam-engine  placed  upon  a  form,  or 
frame-work,  stationed  on  wheels  to  carry  and  guide  it,  while  the  digging 
apparatus  is  geared  directly  to  the  engine  by  crank,  drum,  and  pinions; 
so  that  less  power  is  required  to  work  the  machine.  The  peculiar  feat- 
ures of  this  apparatus  consist  in  the  manner  of  cutting  or  breaking  the 
ground ;  it  is  not  done  by  shares  turning  furrows,  nor  by  spades  lifting 
and  dumping  the  earth;  but  by  four  knives,  or  spits,  set  at  right  angles 
vertically  in  a  head-block  of  cross-bars,  revolving  horizontally  in  a  per- 
pendicular shaft,  tearing  and  stirring  the  earth  in  a  transverse  direction 
to  the  movement  of  the  machine,  something  in  the  manner  of  a  rotating 
harrow.  Two  or  three,  or  more,  of  these  implements  are  worked,  and 
follow  the  engine  according  to  its  power,  and  as  may  be  desired.  It  is 
a  question  whether  this  machine  will  work  well  in  sod,  or  turf,  or  origi- 
nal breaking  up. 

Having  now  gone  over  the  entire  ground  of  all  the  recognized  and 
reported  trials  of  "attempts  at  plowing  by  steam  in  America,77  let  us 
candidly  and  impartially  examine  each  case,  and  endeavor,  with  the 
lights  before  us,  to  ascertain,  if  possible,  the  main  probable  causes  of 
failure.  In  doing  so  it  will  be  of  the  first  importance  to  criticise  the 
means  employed,  together  with  the  weight,  size,  and  power  of  each 
engine,  in  order  that  future  inventors  may  be  enabled  to  see  the  defects 
of  their  predecessors,  and,  possibly,  through  such  experience,  remedy 
them.  In  doing  so  we  shall  study  to  present  a  fair  statement  of  each 
case,  drawn  from  the  facts  and  figures  as  published;  and  will  avoid  all 
relictions  not  absolutely  demanded  for  the  illustration  of  the  subject- 
First  in  the  list  we  find  the  apparently  well-proportioned  eugine  of 
Mr.  Fawkes.     The  report  of  the  committee  at  the  fair  of  the  Illinois 
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State  Agricultural  Society  informs  us  that  the  length  of  the  machine  is 
eighteen  feet,  and  the  width  eight  feet,  (its  weight,  with  water  and  fuel, 
ten  tons,)  and  it  has  thirty  horse-power.  The  boiler  is  six  and  a  hali 
feet  high  and  four  feet  in  diameter ;  the  tank  holds  twelve  barrels,  or 
three  hundred  and  sixty  gallons,  of  water,  weighing  2,880  pounds.  The 
driving  drum  is  six  feet  in  diameter  and  six  feet  long,  the  face  of  which 
is  perfectly  smooth ;  and,  according  to  Professor  Brainerd,  relying  solely 
on  seventy-two  inches  of  traction  contact  for  self  propulsion,  and  drag- 
ging eight  plows,  presenting  a  resistance  of  nine  hundred  and  sixty 
square  inches.  In  addition  to  its  own  weight,  we  have  to  add  the  actual 
weight  of  these  eight  plows,  independent  of  their  resisting  weight;  for 
two  huge  beams,  attached  to  the  top  and  sides  of  the  water-tank,  and 
extending  away  behind,  performed  the  office  of  supporting  the  gang  01 
plows  suspended  from  them.  Consequently  the  engine  was  required  to 
drag  against  the  forward  resistance  of  the  plows,  and  also  to  contend 
against  the  downward  pressure  brought  upon  it  simultaneously  by  the 
united  weight  of  the  plows  themselves  aud  the  rising  sod  upon  eaoh 
mold-board.  Here,  then,  at  once  is  a  glaring  fault,  for  what  practical 
farmer  would  strap  a  frame  upon  the  top  and  sides  of  his  horse's  back, 
and  suspend  the  plows  from  it  f  This  stricture  might  be  met  with  the 
argument  that  weight  is  needed  to  obtain  traction.  We  think  the  re- 
sults sufficient  to  prove  this  fallacy.  The  traction  to  drive  a  steam  plow 
will,  probably,  be  obtained  neither  by  weight  nor  surface,  but  by  posi- 
tive resistance.  The  chief  defects  of  this  machine  were  its  huge  pro- 
portions as  to  size,  height,  and  weight — no  traction  worthy  of  notice — 
a  single  drum,  which,  in  turning  curves,  must  have  strained  the  engine 
severely,  by  reason  of  the  necessary  "  slip"  at  its  pivot ;  and,  as  a  witness 
of  its  performances  stated  to  the  writer,  the  plows  actually  u  anchored 
the  engine"  when  they  entered  the  ground.  Mr.  Dunlap,  of  Illinois, 
says  that  the  ground  upon  which  it  was  tried,  upon  his  own  farm,  was 
slightly  undulating,  uncultivated  prairie;  and,  in  getting  to  the  field,  a 
soft  low  piece  of  ground  had  to  be  passed  over;  that  this  land  was  not 
so  soft  but  that  a  team  could  easily  haul  a  ton  over  it,  and  that  the  same 
machine  might  have  been  hauled  over  with  other  power,  but  that  the 
weight  of  the  engine  sunk  the  drum  so  deep  into  the  soft  soil  that  it 
could  not  pass  over. 

Here  we  have  the  case  of  a  want  of  traction  resistance  practically 
illustrated.  Had  the  engine  possessed  traction  equal  to  its  weight  and 
power,  it  would  have  passed  over  such  an  ordinary  spot  too  rapidly  to 
mire  itself.  The  action  of  the  slipping  drum  had  the  effect  of  puddling 
the  moist  ground,  and  thus  rapidly  created  a  bog.  Let  the  reader  recall 
to  mind  a  heavy  wagon,  drawn  by  a  poor  team,  stalled  under  similar 
circumstances,  and  the  ease  is  fairly  presented.  In  conclusion,  how- 
ever, it  must  be  admitted  that  had  Mr.  Fawkes  possessed  a  clear  idea 
of  traction,  with  loss  ambition  as  to  size  of  machine  and  amount  of 
work  to  be  accomplished,  and  placed  his  plows  upon  an  independent 
carriage,  together  with  a  few  simple  alterations  in  his  engine,  he  might 
have  entirely  succeeded. 

The  besetting  weakness  which  seems  to  have  possessed  the  minds  of 
these  pioneers  of  the  steam  plow  was,  evidently,  that  "  high  vaulting 
ambition,  which  o'erleaps  itself  and  falls  on  t'other  side."  Engines  of 
elephantine  proportions  aud  weight,  with  an  inordinate  desire  to  accom- 
plish wonders,  were  the  irresistible  temptations  that  illured  them  to 
failure.  We  find  James  Waters  taking  the  field  with  a  structure  thirty- 
seven  feet  in  length,  supported  upon  driving  wheels  ten  feet  in  diameter; 
a  boiler  six  feet  long,  carrying  coal  aud  water,  and  followed  by  a  train  of 
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thirteen  plows,  intended  to  cut  a  breadth  of  nineteen  feet  at  one  opera- 
tion! We  find  this  machine  doing  the  "holiday  exercise v  of  going 
around  the  track  of  the  fair  grounds  with  almost  a  prancing  alacrity ; 
but  the  committee  request  the  inventor  to  pass  out  from  the  u  show 
grounds  "  into  the  fields  of  usefid  labor. 

The  committee  tell  us,  with  true  discernment,  that  Mr.  Waters's  ma- 
chinery is  too  cumbersome ;  and  that  he  failed  more  from  want  of  care 
and  skill  in  operating  his  plow  than  from  fault  in  its  principle.  Mr. 
Waters  was  superior  to  Mr.  Fawkes  in  this:  he  evidently  understood 
the  principles  of  traction,  but  had  no  judgment  in  construction  and  pro- 
portion. 

Following  upon  the  heels  of  these  failures  comes  Thomas  H.  Burridge, 
of  St.  Louis,  Missouri,  who  perpetrates  a  similar  error  by  constructing 
another  colossus.  Professor  Brainerd  tells  us  that  Mr.  B.  built  a  traction 
engine,  intended  chiefly  for  field  culture,  consisting  of  a  cylinder  ten  feet 
in  diameter  and  ten  feet  wide,  of  heavy  boiler  iron ;  that  a  gang  of  plows 
was  attached  to  a  frame  in  rear  of  the  traction  cylinder;  and  that  the 
practical  operation  of  this  engine  showed  that  it  possessed  sufficient 
traction  power  $  but  its  unwieldy  character  and  want  of  adaptation  to 
the  work  of  a  stationary  engine,  precluded  its  general  use. 

Here  is  presented  an  almost  parallel  case  illustrating  a  knowledge 
of  traction,  but  want  of  judgment  in  proportions  and  the  absence  of 
a  certain  instinct  of  the  fitness  of  things  for  certain  purposes,  only  to 
be  acquired  by  the  practical  man.  Whenever  a  man  shall  unite  the 
virtues  of  these  three  implements,  and  avoid  their  faults,  and,  at  the 
same  time,  endow  his  creation  with  the  faculty  of  performing  the  gen- 
eral functions  of  a  steam-engine,  other  than  that  of  plowing  only,  it  is 
fair  to  predict  that  we  shall  witness  the  birth  of  the  coming  American 
steam  plow  and  farm  engine.  Further,  should  he  succeed  in  uniting,  in 
harmonious  combination,  Bellinger's  cable  traction,  and  the  field  or 
locomotive  traction,  it  would  be  reasonable  to  expect  that,  under  no  cir- 
cumstances, could  he  fail  to  accomplish  all  the  requirements  of  a  good 
and  reliable  apparatus. 

We  fully  concur  with  the  opinion  expressed  by  Professor  Brainerd,  that 
"the  common  plow  has,  from  time  to  time,  been  so  much  improved,  that 
it  may  be  accepted  as  the  most  perfect  implement  for  preparing  the 
ground  for  a  crop.  *  *  If,  instead  of  futile  attempts  to  invent  and 
construct  implements  intended  to  supersede  the  plow,  the  inventor 
should  direct  his  attention  to  an  improvement  of  the  means  for  its 
economical  use,  by  steam  power,  we  might  hope  for  results  commensu- 
rate with  the  importance  of  the  subject." 

Let  any  one  obtain,  and  carefully  study,  what  the  Mark  Lane  Express 
(England)  pronounces  the  most  thorough  expos6  of  the  art  of  plowing 
ever  contributed  to  the  English  language,  viz:  "The  Report  of  Trials 
in  Plowing,  issued  by  the  New  York  State  Agricultural  Society,"  and 
then  let  him  go  into  a  sod  or  stubble  field,  with  a  good  mold-board 
plow,  and  any  of  the  new-fangled  triturators,  and  we  think  that  a  short 
experience  in  "running  the  two  machines  v  will  speedily  convince  him 
that  an  implement  which  has  held  its  own  almost  from  the  birth  of 
man,  and  has  been  proportionately  improved  to  meet  his  growing  wants, 
is  not  to  be  superseded  in  a  day  by  an  inferior  system  of  culture.  Spade 
husbandry  is  a  very  good  thing  in  its  place,  and  on  a  small  scale;  but 
every  practical  farmer  knows  that  blue  grass  or  clover  or  timothy  sod, 
if  it  is  to  benefit  the  land  and  the  crop,  must  be  inverted  and  not  trit- 
urated, in  order  that  the  vegetable  matter  may  be  buried  below  the  sur- 
face, so  that  decomposition  may  take  place,  in  the  first  instance;  and, 
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ill  the  second,  that  a  clean  surface  may  be  obtained  for  properly  putting 
in  the  grain  and  giving  it  a  duo  start  of  all  foreign  growth.  Every 
practical  farmer  knows  that  no  other  implement  than  a  good  plow  can 
do  this,  except  a  digging  hoe,  which  also  requires  three  motions — the 
blow,  the  jerk,  and  the  upset.  When  a  machine  can  do  this,  the  plow 
may,  possibly,  be  superseded.  We  do  not  mean  to  say  that  a  gardener 
cannot  invert  sod  with  the  spade,  but  farmers  are  not  gardeners.  No 
digging  or  spading  machine,  which  fails  to  invert  the  sod  after  the  man- 
ner of  the  plow  or  hoe,  can  ever  hope  to  be  generally  popular  among 
practical  men. 

In  the  effort  to  compass  this  great  and  coveted  end,  a  practical  steam 
plow  and  farm  engine,  would  it  not,  be  wise  to  follow  the  dictates 
of  nature,  as  near  as  may  be  consistent  with  art?  Let  us  take  for 
our  text  the  machine  which  is  the  connecting  link  between  the  common 
walking  plow  and  the  much  desired  steam  apparatus.  Let  us  mount  one 
of  those  superior  implements,  an  Illinois  steel  gang  plow.  This  machine 
has  two  plows  attached  to  its  fraine ;  each  plow  turns  a  furrow  twelve 
inches  wide,  and  will  average  a  depth  of  eight  inches,  thus  making,  in 
their  united  work,  a  furrow  twenty-fdur  inches  wide  and  eight  inches 
deep.  Four  good  horses  draw  this  gang  plow  of  two  plows  to  the  above- 
named  depth  with  comparative  ease,  and  accomplish  about  five  acres 
per  day  of  ten  hours,  which  would  indicate  a  speed  of  about  two  miles 
an  hour. 

The  resistance  offered  by  these  two  plows  in  their  progress  is  equal  io 
24  inches  x  8  inches  =  192  square  inches,  allowing  that  the  four  horses 
have  eight  feet  at  a  time  in  contact  with  the  ground,  and  that  each  hoof 
has  a  traction  contact  of  twelve  square  inches.  This  would  give  as  a 
traction  result  of  the  united  four  horses,  8  inches  x  12  inches  =  96 
square  inches  of  traction  contact  to  overcome  the  resistance  of  the  two 
plows. 

We  have  seen  that  the  plows  open  a  united  furrow  24  inches  wide  by 
&  inches  deep,  or  192  square  inches  5  from  this,  if  we  deduct  the  trac- 
fc*on  of  the  four  horses,  viz.,  96  square  inches,  it  leaves  96  square  inches 
*°  be  overcome  by  the  muscular  power  of  the  horses,  which  would  be 
e<lUal  to  50  per  cent. 

Each  horse  weighs  about  1,000  pounds,  which  would  aggregate  about 
*»^Oo  pounds  for  the  four  horses,  equal  to  about  two  tons  gross  weight. 
-^he  soil  is  very  heavy,  stiff  clay;  and,  according  to  all  the  tests  of  the 
dynamometer,  would  readily  offer  a  resistance  of  400  pounds  to  each 
ftf^w,  thus  making  the  entire  draught  ot  the  machine  about  800  pounds. 
*^0w,  if  we  deduct  from  the  aggregate  weight  of  the  four  horses,  which 
!*^  estimate  to  bo  about  4,000  pounds,  the  resistance  of  the  machine  of 
"O  pounds,  it  leaves  3,200  pounds  of  horse  weight,  to  bo  united  to  their 
^Uscular  power,  for  overcoming  the  weight  of  the  sod. 

The  estimate  of  horse-power  being,  according  to  Watt's  experiments, 
^L  Power  capable  of  raising  33,000  pounds  one  foot  a  minute,  it  follows 
.    %  to  raise  800  pounds,  the  draught  of  this  machine  one  foot  a  minute, 
^°uld  require  two-eighty-seconds  of  a  horse-power. 

^Ve  have  seen  that  the  machine,  in  plowing  five  acres  per  day  of 

tet*  hours,  moves  at  the  rate  of  about  two  miles  per  hour,  or  176  feet 

a  ininute.    Therefore  it  would  seem  to  require  176  times  two-eighty- 

s^conds  of  a  horsepower  to  drive  this  machine  two  miles  an  hour,  which 

NV(^uld  be  equal  to  a  steam-engine  of  four  and  three-fourths  horse-power. 

^"ow,  if  an  engine  of  four  and  three-fourths  horse  power  could  be  so 

constructed  as  not  to  weigh  more  than  the  weight  of  the  four  horses,  to 

^it,  4.000  pounds,  or  two  tons,  with  a  device  to  obtain  a. traction  resist 
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ance  of  96  square  inches,  which  we  have  seen  is  the  traction  contact  of 
the  four  horses,  may  not  the  engine,  ceteris  paribus}  be  capable  of  accom- 
plishing the  same  results! 

We  have  seen  that  none  of  the  engines  already  constructed  and  tested, 
have  had  any  reference  whatever  to  these  prominent  facts.  One  relies 
on  great  power,  but  takes  no  heed  of  traction.  Another  furnishes  trac- 
tion without  proportionate  power,  but  overloads  his  machine  with  super- 
fluous weight. 

Before  dismissing  this  most  important  subject,  as  regards  both  the 
pride  and  welfare  of  all  Americans,  we  will  quote  from  a  few  standard 
journals,  which  may  naturally  be  supposed  to  reflect  the  popular  feeling. 

The  Scientific  American,  January  29, 1870,  says : 

Almost  daily,  our  practice  as  patent  solicitors  confirms  the  views  often  expressed  in 
these  columns,  that  agriculture,  as  an  art,  is  undergoing  a  mechanical  revolution.  The 
universal  adoption  of  power  machines  for  cultivating  the  soil  is  all  that  remains  to 
render  the  revolution  complete.  The  iirst  stop  in  this  direction  is  the  attempt  which 
has  for  some  time  been  in  progress,  to  substitute  improved  machines  driven  by  horse- 
power for  the  operations  ot  seeding,  harrowing,  and  cultivating;  which,  in  the  regular 
routine,  succeed  the  operation  of  plowing.  Tlio  machine  plow,  driven  either  by  steam 
or  horse  power,  most  probably  the  former,  will  foUow  in  due  time.  •  •  *  There  is 
plenty  of  room  for  improvement  yet  in  machines  already  invented ;  but  the  most  im- 
mediate and  pressing  want  is  a  good,  yet  not  too  costly,  steam  plow. 

In  the  same  journal,  a  correspondent  from  Wisconsin  writes : 

I  often  think,  on  perusing  your  journal,  that  the  tendency  of  the  age  is  to  supersede 
all  manual  labor  by  machinery  *  *  We  at  the  West,  particularly,  need  a  good,  cheap 
steam  plow,  that  can  be  made  practical  for  at  least  the  better  grade  of  farmers.  The 
English  plan  #  #  of  duplex,r stationary  engines,  with  the  cumbrous  "  artiUery  of  at- 
tachments," may  do  for  sluggish  people,  but  will  never  meet  the  wants  of  the*Yankee 
nation.  The  steam  plow  suited  to  the  genius  of  our  people  must,  to  use  a  vulgarism, 
"  get  up  and  go."  It  must  possess  suilicieiit  power  of  propulsion  and  traction  to  pul- 
verize the  ground  better  and  deeper  than  the  old  way ;  such  is  tho  want  of  the  Great 
West. 

Again,  January  22, 1870,  this  journal,  through  another  correspondent 
says: 

It  is  a  proposition,  confidently  asserted  and  believed  by  all  men  of  observation,  espe- 
cially those  who  have  given  some  attention  to  agricultural  engineering,  that  this  conn- 
try  is  now  ripe  for  the  steam  plow.  While  Great  Britain  has  over  3,000  steam  plows 
successfully  at  work,  on  comparatively  small  farms,  we  have  in  the  whole  extent  of 
the  United  States  but  live  steam  plows  iu  use,  four  of  which  have  been  imported  from 
England,  while  one  is  the  Standish  digger,  now  being  tested  in  California.* 

The  American  Artisan,  January  12,  1870,  says : 

Iri  this  country  the  term  "Agricultural  Engineering  "  is  hardly  understood  as  applying 
to  a  distinct  branch  of  practical  science.  *  *  *  In  England  tho  comparative  success 
of  steam  plowing  has  led  to  a  corresponding  activity  in  the  production  of  machinery 
for  other  agricultural  uses,  while  frequent  and  extensive  exhibitions  (not  horse-racing 
fairs)  have  excited  an  emulation  and  esprit  du  carps  among  large  manufacturers,  that 
have  caused  the  acceptance,  by  common  consent,  of  a  higher  standard  of  workmanship 
than,  in  relation  to  the  same  subject,  has  yet  obtained  with  us ;  and,  consequently,  to 
a  demand  for  greater  skiU  and  acquirements  in  the  specialty  under  consideration.  *  * 
The  immense  linancial  resources  of  many  of  the  English  landed  proprietors,  and  the 
low  rates  of  wages  paid  to  attendants  upon  the  Fowler  machine,  made  steam  plowing 
in  England  a  success.  This  result,  with  the  same  machinery,  has  not,  and  could  not, 
be  secured  here,  with  the  cheap,  arable,  and  easily  available  acres ;  the  comparatively 
moderate  means,  and  the  high  rates  for  labor  common  in  our  farming  communities.  #  • 
Instead  of  a  distinct  branch  of  engineering  science,  devoted  to  tho  requirements  of 
farmers,  we  shall  have  a  system  of  specialties.  *  *  *  This  will  be  the  case,  at  least, 
until  the  American  steam  plow  par  excellence,  shall  have  taken  its  place  in  the  opera 
tions  of  every -day  tillage. 

Again,  the  same  journal  says  : 

In  what  manner,  or  upon  what  system,  tho  problem   of  plowing  American  farm 
lands  bj'  steam  will  be  finally  solved,  no  one  can  pretend  to  say.   *    **    *    The  diggers, 

*  These  plows  were  taken  to  Louisiana,  but  provi  d  to  be  of  too  siuall  power  for  effectual  use  in  sugar* 
Cane_culturo,  ami  tlio  engines  jvero  employed  in  Kteaiu-ruills,— [Ei>.  ltKr.J 
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to  which  class  the  California  Standish  plow  belongs,  have  not,  in  the  practice  of  the 
past,  equaled  tho  expectations  of  their  projectors ;  and  while  wo  wish  tho  invention 
all  success,  wo  fear  a  further  trial  will  develop  drawbacks  to  its  extended  use.  The 
steam  plow  of  the  future,  judging  from  present  data,  will  involve  the  use  of  rope  trac- 
tion in  some  form,  and  if  this  be  so,  there  will  be  scope  for  improvements,  not  alone  in 
the  main  features  of  tho  machinery,  but,  also,  in  some  of  tho  adjuncts  already  in  use 
abroad,  and  essential  to  any  apparatus  dependent  upon  this  principle  of  operation.  *  * 
To  speak  again  of  tho  adjuncts  of  steam-plowing  machinery,  we  may  make  brief  remark 
concerning  the  desirability  that  some  American  substitute  be  found  ibr  the  English 
clip-drum,  patented  in  this  country,  and  used  upon  the  two  or  three  Fowler  plows  thus 
far  introduced  here.  *  **  *  The  adoption  of  hints  given  by  the  best  foreign  experi- 
ence, and  the  substitution,  by  new  devices,  of  those  now  essential  parts,  but  practically 
tabooed,  to  American  mechanicians,  will  make  at  least  a  step  forward  in  the  realization 
of  steam  tillage  in  our  fields. 


AGRICULTURAL  PATENTS  OF  THE  YEAR. 

There  is  no  object  of  "more  interest  in  Washington  than  the  United 
States  Patent  Office,  the  repository  of  all  the  silent  but  eloquent  memo- 
rials of  the  genius  and  efforts  of  our  inventors,  and  there  is  no  depart- 
ment of  this  vast  institution  more  pleasing  to  the  general  visitor  than 
that  devoted  to  agriculture.  The  models  are  generally  so  simple  in 
structure  as  to  suggest  their  purpose  without  reflection  or  conjecture, 
as  many  of  the  more  complicated  machines  do  not.  The  hall  containing 
the  agricultural  models  is  about  two  hundred  and  seventy  feet  long,  and 
is  provided  with  sixty  cases,  (exclusive  of  those  in  the  galleries,)  each 
case  being  about  twenty-live  feet  long  by  five  feet  wide,  and  provided 
with  four  shelves,  upon  which  the  models  are  arranged  as  closely  as  they 
can  be  made  to  stand.  Of  these  sixty  cases,  thirty-one  are  devoted  to 
agricultural  models,  systematically  arranged  in  classes,  each  class  being 
subdivided  into  years,  and  every  model  bearing  a  card  having  the  sub- 
ject of  invention,  the  name  and  residence  of  the  inventor,  and  the  date 
of  the  patent  on  it. 

During  the  year  1809  nineteen  hundred  patents  were  issued,  in  this 
department,  which  may  be  classified  as  follows : 


Bee-Mvcs,  houses,  traps,  &,c 

Batter  workers,  tubs,  «fce 

Cattle  ties,  slaughterers,  catcher*,  &c. ;  chick- 

en  coopa,  nests,  &c , 

Churns  and  churning 

Corn  ahellers,  buskers,  &e 

Cotton  gins,  picket's,  «Jce ' 

Cultivators* 

Digtrersand  spaders 

Drills 

Egg  carriers,  detectors,  &o 

Fertilizers » 

Forks — hay,  maim:©,  i »Itoli ,  etc 

Fruit  boxes,  crates,  pickers,  &.c 

Garden  implements 

Grain  bins,  granaries.  &e 

Grain  clean ei  s 

Harrows,  drajes.  pulverisers,  &c 

Harvesters  and  attachments 

Hay  ftpivaders 

Hay  tedders 

nedgo  trimmers,  setters,  <fcc 


62 
20 

35 

130 

40 

30 

150 

30 

30 

8 

(i 

100 

20 

r> 

10 

20 
Wi 

j'.)r> 
25 

10 

u 


Hoes 

Markers 

Milk  coolers,  safes,  pails,  and  dairy  apparatus 

Mowing  and  reaping  machines 

Planters 

Plows  iuid  attachments 

Pruning  

Racks 

Hakes 


Hollers 

{Sap  spiles 

Scythes 

Seeding  and  sowing  machines. . 
Separators  and  smut  machines. 

Stalk  cutters 

Straw,  hay,  and  fodder  cutters. 

Thrashing  machines 

Yokes 

Miscellaneous 


25 

12 

45 

30 

150 

255 

15 

<i 

90 

15 


80 
50 

30 
35 
15 
18 

1.900 


It  will  be  observed  that  the  plow  takes  front  rank  in  numbers  as  it 
does  in  point  of  importance.  It  is  of  course  understood  that  a  patent 
is  not  granted  on  every  application,  as  all  inventions  are  not  novel,  and 
it  is  sale  to  say  that  applications  for  patents  for  improvements  on  the 
plow  average  one  for  each  day.  Notwithstanding  this  rapid  increase, 
there  is  apparently  as  much  room  for  improvement  as  ever.  One  of  the 
examiners  states  that  when  ho  first  entered  the  Patent  Office,  he  con- 
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siderod  the  field  of  invention  nearly  closed,  so  much  had  been  done  that 
he  could  see  little  room  for  further  improvements  5  but  after  an  experi- 
ence of  nearly  seven  years  he  concludes  that  there  is  no  limit  to  inven- 
tive genius.  Though  a  thousand  improvements  have  been  patented,  the 
field  is  still  open;  and  there  are  as  many  applications  for  improvements 
now  as  when  there  had  been  but  five  hundred  patents  issued. 

STEAM  PLOWS. 

So  many  magnificent  theories  in  regard  to  the  practicability  of  plowing 
by  steam  have  proved  fallacious  when  tested  in  practice,  that  iuventors 
appear  to  rank  notions  of  that  character  among  the  utterly  impractica- 
ble, and  consequently  to  be  "  let  alone. v  The  hauling  system,  by  which 
is  to  be  understood  the  mode  adopted  by  Fowler,  who  employs  a  sta- 
tionary engine  to  draw  a  plow  across  the  field  by  means  of  a  long  rope, 
or  chain,  which  winds  around  a  drum  or  pulley,  has  been  fully  and  sat- 
isfactorily tested  in  England,  but  has  not  been  extensively  introduced 
into  this  country.  We  need  the  steam  plow  however :  there  is  no  spot 
in  the  whole  world  so  well  adapted  to  plowing  on  a  large  scale  as  the 
broad  prairies  of  the  West.  Nowhere  is  there  a  finer  field  for  the  dis- 
play of  an  effective  machine ;  namely,  level  ground,  loose  soil,  and  all 
the  accessories  to  render  success  certain  and  complete. 

Of  the  two  hundred  and  fifty-five  patents  issued  in  1869  for  improve- 
ments in  plows,  but  five  were  for  steam  plows. 

The  invention  of  S.  B.  Wilkins  consists  of  a  gang  of  plows  of  ordinary 
construction,  attached  to  a  frame- work,  on  which  is  mounted  the  steam- 
engine;  the  traction  power,  which  is  the  main  idea  of  this  invention,  be- 
ing exerted  through  the  medium  of  a  large  roller  placed  beneath  the 
frame-work,  and  studded  with  large  spikes  or  teeth  of  a  peculiar  struc- 
ture, intended  to  enter  the  soil,  and  "  bite"  so  securely  as  to  overcome 
the  resistance  of  the  plows. 

The  invention  of  James  H.  Northcott  consists  of  a  frame,  to  the  rear 
end  of  which  is  secured  a  transverse  shaft,  to  which  a  rotary  motion  is 
communicated  by  the  steam-engine  with  the  onward  progress  of  the  ma- 
chine. To  this  shaft  is  attached  a  series  of  cutters  spirally  arranged,  to 
prevent  too  many  entering  the  soil  at  one  time.  The  shape  of  these  cut- 
ters may  be  illustrated  by  bending  a  piece  of  hoop-iron  to  form  three 
sides  of  a  square,  one  edge  of  the  middle  part  of  which  is  sharpened, 
thus  forming  an  implement  something  like  that  used  by  merchants  for 
removing  names,  &c,  from  barrels  and  boxes,  and  popularly  known  as 
a  scraper. 

The  invention  of  Lewis  Stewart  consists  of  a  frame  supported  on  two 
broad-track  wheels,  in  the  rear  of  which  frame  are  supported  devices 
which  may  be  called  plows.  These  plows  are  a  series  of  diggers  on  radial 
arms  extending  out  from  revolving  shafts  arranged  longitudinally  to  the 
machine,  so  that  when  the  shafts  rotate,  the  diggers  revolve  and  enter 
the  soil  at  right  angles  to  the  line  of  progress  of  the  machine.  These 
diggers  are  peculiarly  shaped,  and  appear  to  be  constructed  with  a  view 
to  raising  the  soil  after  cutting  it,  and  then  depositing  the  sod  in  an  in- 
verted position  on  the  ground. 

The  patent  of  A.  J.  Stevens  shows  a  steam-engine  mounted  on  a  frame 
supported  in  front  by  two  broad-track  traction  wheels,  and  in  the  rear 
by  two  rollers  placed  on  a  single  axle,  and  extending  across  the  whole 
width  of  the  frame.  On  these  rollers  are  placed  plows  composed  of  a 
mold-board  and  standard,  placed  in  rows  of  three,  the  plows  in  each 
row  breaking  joints  with  those  in  front.    The  plow  cylinder  is  rotated 
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LEWIS  STEWART'S  STEAM  PLOW. 
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by  means  of  cogged  gearing  from  the  traction  wheels,  and  is  vertically 
adjustable,  as  is  also  a  frame  of  knives  placed  some  distance  in  the  rear, 
and  designed  to  comminute  the  soil  finely  and  prepare  it  for  the  imme- 
diate reception  of  seed. 

The  invention  of  Joseph  G.  Knapp  consists  in  so  constructing  the  ma- 
chine that  it  and  the  plows  shall  be  moved  alternately,  the  machine  be- 
ing moved  forward  intermittently,  and  the  plows  moved  to  and  fro  in  an 
arc  of  a  circle  of  the  machine.  By  this  means  the  power  of  the  engine 
is  exerted  not  on  both  the  frame  and  plows  at  once,  as  in  the  majority  ot 
steam  plows,  but  on  the  frame  first  to  carry  it  forward  the  desired  dis- 
tance, when  it  stops,  and  the  power  is  then  applied  to  the  plows  alone, 
for  the  purpose  of  turning  over  the  soil.  Both  the  mechanism  for  the 
propulsion  of  the  machine,  and  the  plowing  apparatus,  possess  consider- 
able novelty.  The  first  consists  of  two  arms,  one  on  each  side  of  the 
machine,  each  extending  from  a  reciprocating  frame  downward  and  back- 
ward to  the  ground,  where  they  are  provided  with  u  claws  "  on  blocks 
of  wood  having  teeth  which  enter  the  soil  and  prevent  slipping.  These 
arms  are  connected  to  the  reciprocating  frames  by  means  of  a  toggle- 
joint,  so  that  when  the  frame  is  raised  the  claw  is  drawn  from  the 
ground  and  deposited  a  few  feet  further  in  advance;  the  frame  still  con- 
tinuing to  descend,  the  machine  is  propelled  forward.  The  plow  is  a 
"  double-end  mold-board  plow,"  or  two  plows  brought  together  in  such 
manner  that  either  end  can  be  used  without  turning  the  machine.  This 
plow  is  arranged  in  the  rear  of  the  machine,  and  is  sustained  by  a  series 
of  arms  which  are  moved  to  and  fro  in  such  a  manner  that  the  plows  de- 
scribe the  arc  of  a  circle  through  the  soil.  As  the  plow  is  placed  in  the 
rear  of  the  frame,  the  machine  always  stands  on  solid  ground,  and  is 
not  obliged  to  pass  over  broken  soil. 

The  patent  of  Townley  and  Freidrich  consists  of  a  frame,  beneath 
which  is  placed  a  gang  of  plows  of  the  ordinary  construction.  This 
frame  is  sustained  by  broad  rollers,  and  the  propulsion  is  accomplished 
on  the  principle  embodied  in  the  "  walking  dolls,"  which  were  a  great 
curiosity  a  few  years  since.  A  series  of  "  spring  feet"  are  provided,  ex- 
tending across  the  whole  width  of  the  machine.  These  feet  are  attached 
to  longitudinal  bars  provided  at  each  end  with  collars  fitting  over  eccen- 
trics in  such  a  way  that,  as  the  shafts  to  which  the  eccentrics  are  at- 
tached revolve,  the  feet  are  brought  in  contact  with  the  ground  and  the 
frame  is  moved  forward.  The  eccentrics  are  arranged  in  such  a  manner 
that  half  of  the  number  of  the  longitudinal  bars  are  moving  upward 
while  the  other  half  are  moving  downward ;  and  thus,  while  some  of 
the  feet  are  on  the  ground  and  pushing  the  machine  forward,  others  are 
moving  to  a  more  advanced  position  to  be  similarly  operated,  thereby 
keeping  up  a  continual  forward  motion  of  the  machine. 

The  last  invention  to  which  reference  will  be  made  under  the  head  of 
steam  plows  is  that  of  Augustin  L.  Taveau,  which  was  entered  for 
patent  in  18C9,  although  the  patent  will  bear  the  date  of  1870.  This  plow 
belongs  to  that  class  in  which  the  machine  traverses  the  field  and  ac- 
compSshes  the  turning  over  of  the  soil  simultaneously.  It  may  also  be 
used  as  a  stationary  engine  working  on  the  Fowler  principle,  or  the 
locomotive  may  be  run  across  the  field  and  anchored  securely,  and  the 
plows  drawn  up  to  it.  It  is  claimed,  however,  that  the  traction  has  been 
so  effectively  overcome  that  the  machine  may  be  worked  in  ordinary 
soils  in  the  manner  first  suggested.  The  main  point  in  this  connection 
is  the  construction  of  the  traction  wheels,  which  are  two  in  number, 
made  broad,  and  i>rovided  with  teeth  of  a  peculiar  construction,  being 
beveled  on  the  rear  side,  by  which  means  it  is  believed  they  will  not 
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only  "  bite"  the  soil  forcibly  but  will  leiveit  readily.  These  wheels  are 
each  provided  with  a  circular  disk  having  a  sharp  cutting  edge,  designed 
to  serve  the  purpose  of  a  colter  to  the  plows,  and  by  which  means 
it  is  believed  by  the  inventor  something  like  fifty-five  per  cent  of 
the  traction  power  of  the  plows  will  be  overcome.  In  the  rear  of  the 
engiue  is  placed  the  plow  frame,  on  which  is  arranged  a  gang  of  plows 
constructed  to  be  readily  raised  and  lowered.  The  standards  of  the 
plows  are  pivoted  and  provided  with  brittle  pins  so  that  on  meeting  ob- 
structions the  plow  will  swing  back  and  up,  and  thus  obviate  serious 
damage  by  breaking  or  stopping  the  machine.  The  plow  frame  is 
wheeled  and  the  plows  are  made  without  soles,  by  which  means  it  is  be- 
lieved that  bottom  friction  will  be  nearly  or  altogether  done  away  with. 
In  the  rear  of  the  plows  is  arranged,  if  desired,  a  modified  form  of  a 
harrow,  which  is  provided  with  suitable  seed  and  manure  sowing  devices. 
It  is  intended  thus  to  effect  in  one  passage  over  the  field  the  several 
operations  of  plowing,  harrowing,  manuring,  seeding,  and  covering; 
or  the  plow  and  harrow  may  be  run  over  without  the  seed-sowing  de- 
vices being  brought  into  operation.  For  the  second  trip  the  plow  frame 
may  be  detached,  and  the  seed  sown  and  covered  by  the  harrow.  The 
engine  may  be  converted  into  a  land  roller,  or  road  locomotive,  by 
covering  the  wheels  in  such  a  manner  that  they  make  but  one  large  cylin- 
der, and  suitable  pulleys  are  attached  for  driving  any  kind  of  farm  or 
other  machinery. 

THE  DIRECTION  OF  IMPROVEMENT. 

As  a  rule,  the  efforts  of  inventors,  with  reference  to  other  agricultural 
implements  during  the  past  year,  have  been  mainly  directed  toward  im- 
proving the  efficiency  or  correcting  the  defects  of  well-known  machines. 
In  some  few  instances  radical  changes  have  been  attempted.  For  the 
reason  that  improvements  are  being  made  step  by  step,  it  is  difficult  to  lay 
down  lines  of  distinction,  or  to  point  out  what  has  been  done.  The  im- 
provements made,  however,  although  almost  imperceptible  when  viewed 
individually,  are  not  on  that  account  to  be  considered  unimportant.  In 
the  aggregate  we  can  notice  that  each  link  is  essential,  and  that  if  this 
or  that  had  been  neglected  or  undiscovered,  the  golden  chain  of  com- 
plete success  would  not  have  been  made.  In  some  instances,  changes 
are  made  which,  while  apparently  trilling,  entirely  obviate  some  defect 
in  the  operation  of  the  machines,  make  them  work  more  smoothly  or  rap- 
idly, or  with  greater  power  or  less  waste  of  material ;  and  thus,  while 
making  but  little  perceptible  alteration,  greatly  multiply  the  advan- 
tages of  the  inventions.  In  many  cases  cheapness  is  the  aim.  There  it? 
scarcely  any  work  around  the  farm  for  the  performance  of  which  a  ma- 
chine cannot  be  found  5  but  many  of  these  are  very  costly.  To  construct 
machines  of  this  character,  at  reduced  prices,  or  to  lessen  the  cost  ot 
others,  is  a  desideratum  of  no  slight  importance. 

Again,  many  improvements  are  intended  to  cover  what  might  be  con- 
sidered the  mechanical  structure  of  the  machine.  It  has  been  questioned 
whether  a  patent  should  be  granted  for  what  may  be  deemed  a  mere 
work-shop  expedient,  as  a  superior  manner  of  bracing  a  frame,  and  the 
like  ,•  but  it  is  generally  allowed  that  patents  of  this  character  stand  on 
as  firm  ground  as  those  for  other  improvements.  Can  it  be  said  that  he 
is  a  less  meritorious  inventor  who,  by  the  exercise  of  his  faculties,  dis- 
covers a  method  of  construction  by  which  a  machine  may  be  made  to 
last  longer,  than  he  who,  by  a  modification  of  the  operative  parts  of  an 
implement,  effects  a  result  more  cheaply  and  rapidly  1 
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IMPROVEMENTS  OF  PLOWS. 

The  number  of  improvements  on  the  plow  patented  during  the  year  is 
very  large.  The  magnitude  of  the  number  is  owing,  doubtless,  to  the 
fact  that  comparatively  few  of  the  inventions  patented  are  ever  intro- 
duced into  public  use.  The  possessor  of  a  well-known  form  of  plow 
becomes  aware  of  some  defect  in  it,  and  sets  his  wits  to  work  to  discover 
a  remedy.  Having  discovered  the  remedy  he  obtains  a  patent,  and  that 
is  the  end  of  it.  Owing  to  a  lack  of  means,  or  a  want  of  energy — for  it 
is  one  thing  to  perfect  a  theory  in  the  closet  and  quite  another  to  bring 
it  into  public  favor — or  for  some  other  reason,  his  invention  is  never 
introduced.  A  second  inventor,  unaware  of  the  work  of  his  predecessor, 
strives  to  obviate,  and  does  obviate,  the  defect  already  overcome,  and 
also  applies  for  a  patent.  If  he  is  unfortunate  enough  to.  have  worked 
out  his  idea  in  the  same  way  as  did  the  man  who  went  before  him,  he 
is  compelled  to  join  the  army  of  rejected  applicants  for  patents;  while, 
if  he  arrived  at  the  same  end  by  diiierent  means,  as  is  generally  the  case, 
he  obtains  the  coveted  parchment  which  enables  him  to  make,  sell,  and 
use  the  invention  to  the  exclusion  of  every  other  person,  and  goes  on 
his  way  rejoicing  over  his  monopoly. 

In  the  matter  of  swing  plows,  it  can  scarcely  be  said  that  any  decided 
and  unusual  stride  has  been  made  dining  the  year;  nor  has  any  strik- 
ingly unique  form  of  mold-beard,  landside,  standard,  brace,  colter,  or 
clevis  been  patented  in  that  period.  Applications  have  been  chietiy  fox: 
improvements  in  those  devices. 

Quite  a  competition  has  sprang  up  in  an  attachment  of  plows  known 
as  a  "  fender,"  which,  although  invented  years  ago,  has  received  until 
recently  but  little  attention.  While  the  position  of  the  fender  is  about 
the  same  in  all  plows  to  which  it  is  applied,  viz:  pendent  from  the  beam, 
and  slightly  in  advance  of  and  removed  from  the  mold-board,  its  pur- 
poses differ  according  to  the  style  of  the  plow  with  which  it  is  employed. 
Thus,  on  a  breaking  plow,  one  intended  for  raising  and  turning  over  the 
unbroken  sod,  it  is  used  for  bending  the  weeds  and  other  trash  away 
from  the  mold-board  when  likely  to  interfere  with  the  plowing,  or  being 
down  in  such  a  way  as  to  fall  beneath  the  ridge  of  soil  turned  over  by 
the  plow.  The  fender  is  also  used  on  cultivators,  for  the  purpose  of 
protecting  the  growing  corn  and  preventing  the  heavy  clods  from  fall- 
ing on  the  young  plants. 

The  majority  of  plows  patented  are  those  known  as  swing  plows,  by 
which  is  to  be  understood  a  plow  unsupported  by  wheels,  and  the  chief 
aim  of  the  inventors  has  been,  while  otherwise  improving  their  efficiency 
for  general  and  specific  purposes,  to  make  them  lighter  and  cheaper.  In 
this  respect  our  American  inventors  have  good  reason  to  boast  over  their 
competitors  in  other  lands,  as  may  be  readily  appreciated  by  a  compar- 
ison with  foreign  implements  of  our  light  and  jaunty-looking  plows. 

There  is  a  strong  tendency  toward  wheel  plows,  u  gang"  and  " sulky ," 
in  the  prairie  country  west.  By  "  wheel  plows,"  are  meant  those  in 
which  the  plows  are  carried  between  a  frame  supported  on  two  wheels 
and  having  a  seat  for  the  driver.  There  seems  to  be  no  diminution  of 
interest  in  this  class  of  plows  in  any  section  where,  they  have  been  in- 
troduced. 

The  points  to  which  attention  has  been  directed  by  inventors  of  wheeled 
plows  are  various.  They  have  mostly  reference  to  the  frame  and  its  ap- 
purtenances, and  rarely  concern  the  construction  of  the  mold-board,  or 
parts  which  have  to  deal  directly  with  opening  tho  furrow.  Either  lat- 
eral or  vertical  adjustability  has  generally  been  kept  in  view,  while  mngb. 
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has  been  done  with  reference  to  a  diminution  of  the  draught,  and  for  a 
construction  that  will  keep  the  plow  in  the  ground  firmly  and  uniformly, 
while  permitting  it  to  be  readily  raised  above  the  surface. 

It  is  worthy  of  note  that  the  patents  granted  on  wheel  plows,  in  1869, 
to  residents  of  California  and  Oregon,  largely  exceed  in  number  those 
grauted  for  inventions  of  a  like  character  from  all  the  other  States  of  the 
Union. 

CULTIVATORS. 

Little  or  no  change  has  taken  place  in  the  manner  of  constructing 
cultivators.  It  is  a  matter  of  surprise  that  out  of  the  one  hundred 
and  fifty  inventions  patented  there  should  be  scarcely  one  that  for  char- 
acteristic individuality  merits  especial  mention.  Inventors  of  this  class 
of  implements  seem  to  be  pretty  well  satisfied  with  the  general  construc- 
tion already  established,  viz:  a  rectangular  frame  mounted  on  two  wheels 
and  provided  with  a  tongue  and  driver's  seat,  having  swinging  longitu- 
dinal beams,  to  which  are  rigidly  attached  standards  bearing  shovels  or 
teeth,  and  they  content  themselves  with  improving  the  details.  For  this 
reason  most  of  the  claims  granted  on  cultivators  (and  patents  on  these 
machines  generally  embrace  a  long  string  of  claims)  are  what  are  tech- 
nically known  as  "  combination  claims,"  i.  e.,  claims  on  which  the  patentee 
disclaims  the  invention  of  the  individual  devices  enumerated,  but  asserts 
that  he  is  the  first  one  to  have  brought  them  all  together  in  the  manner 
specified. 

It  is  difficult  to  decide  whether  or  not  the  tendency  has  been  toward 
greater  simplicity  in  cultivators.  Some  inventors  seem  to  have  aimed 
at  that  result  and  to  have  hit  the  mark,  while  others  appear  to  have 
overlooked  the  idea  altogether.  This  remark  is  intended  only  with 
reference  to  a  comparison  of  a  few  recent  years,  for  certainly  when 
compared  with  similar  inventions  of  twenty  years  ago  the  complexity  is 
all  on  the  side  of  the  more  modern  productions.  Indeed  this  is  a  safe 
general  expression  with  regard  to  inventions  of  every  character.  The 
tendency  of  inventions  at  the  present  day  is  twofold,  viz:  to  make  each 
machine  as  nearly  automatic  as  possible,  and  to  combine  in  one  structure 
the  devices  necessary  for  several  purposes.  These  necessarily  make 
machinery  more  cumbrous.  It  is  not  an  exceptional  thing  to  see  com- 
bined with  a  cultivator  apparatus  designed  for  several  different  purposes ; 
as  a  breaking  plow,  a  corn  marker,  a  seed  planter,  a  stock  chopper,  or 
a  harrow. 

In  cultivators  considerable  attention  has  been  devoted  to  obtaining 
a  ready  and  efficient  expansibility  and  contraction  of  the  beams  so  as 
to  admit  of  the  adaptation  of  the  same  to  the  width  of  the  rows  culti- 
vated. Successful  attempts  have  been  made  to  improve  the  shape  of  the 
teeth,  that  their  cutting  edges  may  act  more  efficiently,  and  to  improve 
their  adjustability  so  as  to  throw  the  soil  more  or  less  to  right  or  left, 
all  one  way  or  the  other,  when  in  gangs,  and  to  adjust  their  positions 
where  more  than  one  is  used.  Considerable  intelligent  labor  has  also 
been  bestowed  on  constructing  the  teeth  so  as  to  admit  of  their  ready 
removal  when  worn  out,  or  when,  from  any  cause,  it  is  desirable  to 
detach  them. 

Several  cultivators  have  been  patented  especially  devised  for  the  cul- 
tivation of  cotton  and  sugar,  and  which  will  be  likely,  in  view  of  the 
past  want  in  thoise  directions,  to  prove  valuable,  and  consequently  to  go 
into  general  use. 

As  in  the  case  of  plows,  the  tendency  is  decidedly  in  favor  of  wheel 
cultivators.    Now  and  then  a  "walking  cultivator,77  L  e\,  one  in  which 


AGRICULTURAL  PATENTS  OF  THE  YEAR.         321 

there  is  no  seat  or  other  provision  for  the  driver  or  operator  who  is  con- 
stantly compelled  to  walk,  is  noted;  bat  they  are  uncommon. 

HARROWS. 

Perhaps  in  no  other  class  of  tilling  implements,  except  steam  plows, 
have  there  been  proportionately  so  many  radically  unique  inventions  as 
in  harrows.  The  first  one  to  which  attention  is  directed  consists  of  a  rect- 
angular frame  provided  with  a  series  of  spring  teeth.  These  teeth  are 
uot  straight,  as  in  the  ordinary  drag,  but  are  curved  nearly  like  the 
teeth  of  a  horse  hay-fork,  their  curve  rising  above  the  beams  to  which 
they  are  attached. 

The  second  invention  consists  of  a  large  and  heavy  rectangular  beam 
to  which  is  secured  a  series  of  iron  rings  with  teeth  projecting  to  the 
front  and  rear,  the  former  being  designed  to  prevent  the  passage  over 
the  beam  of  any  clods,  and  the  latter  to  effect  a  complete  pulverization 
of  the  soil  already  somewhat  disintegrated  by  the  action  of  the  iron-shod 
beam. 

The  third  invention  involves  the  principle  embraced  in  the  harrow  of 
F.  Nishwitz,  (illustrated  in  the  Agricultural  Report  for  1866,  page  250,) 
having  a  frame  in  which  is  situated  a  series  of  concave  disks  arranged 
obliquely  to  the  line  of  draught,  and  which,  it  is  claimed,  have  the  effect 
of  finely  comminuting  the  soil.  These  disks  are  provided  with  scrapers, 
which  remove  the  adhering  earth  and  prevent  any  accumulation. 

There  have  been  but  few  rotary  harrows  patented  during  the  year, 
and  none  in  which  a  new  principle  of  automatic  rotation  has  been  de- 
veloped. Those  patented  exhibit  the  three  well-known  methods  which 
proceed  upon  the  theory  of  making  the  traction  greater  on  one  side 
than  on  the  other,  viz :  the  weighted  bar  for  pressing  down  one  side 
nore  deeply  than  the  other;  the  oblique  spindle,  or  central  shaft,  upon 
%vhich  the  harrow  rotates  for  the  same  purpose  as  the  weighted  bar,  and 
the  arrangement  of  the  teeth  in  such  a  manner  that  those  on  one  side 
of  the  harrow  shall  point  forward,  while  those  on  the  other  side  point 
to  the  rear,  thus  producing  a  greater  traction  on  the  former  than  on  the 
latter,  and  a  consequent  rotation.  The  great  defect  in  the  automatic 
rotary  harrow  is,  that  it  scratches  the  soil  more  deeply  on  one  side  than 
upon  the  other,  and  consequently,  where  uniformity  is  desired,  the  same 
ground  has  to  be  gone  over  twice.  This  has  been  remedied  by  dupli- 
cating the  harrows,  that  is,  by  arranging  two  harrows  together,  one  dip- 
ping to  the  right  and  the  other  to  the  left,  the  contiguous  arms  of  both 
meshing  iu  such  a  way  that  the  soil  between  is  acted  upon  thoroughly. 
There  is  no  automatic  single  rotary  harrow,  however,  in  which  this  de- 
fect does  not  exist,  and  it  is  apparently  irremediable. 

The  majority  of  harrows  patented  during  the  year  are  of  the  "  flexi- 
ble" sort,  those  in  which  the  frame  is  so  made  that,  while  the  several 
parts  are  constructed  of  rigid  material,  they  are  arranged  to  adapt  them- 
selves to  the  inequalities  of  the  surface.  In  some  cases  this  is  secured 
by  jointing  several  beams  together  by  means  of  links,  so  that  each  beam 
may  rise  and  fall  independently  of  the  other ;  in  other  cases  the  result 
is  attaiued  by  dividing  the  whole  harrow  into  two  or  more  subsidiary 
frames,  which  are  hinged  together  in  such  a  way  that  either  division 
may  rise  or  fall  without  affecting  the  operation  of  the  other.  This  latter 
scheme  is  generally  accomplished  by  making  the  harrow  triangular  in 
form,  with  a  beam  running  from  the  apex  of  the  figure  to  a  point  coin- 
cident with  tlu*  middle  of  the  base.  This  beam  is  either  made  single 
with  the  sides,  or  wings,  hinged  to  it,  or  double,  the  two  parts  being 
joined  by  a  hinge  connection.  In  both  cases  either  &ide>  t$£  \S\^>  \asxct9 
21 
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may  be  elevated  or  depressed  .-independently  of  the  other  tiide,  and  by 
this  construction  the  operator'  is  enabled  to  raise  a  part  oft  the  haaTow  to 
clear  a  stone  or  other  obstruction,  or  to  remove  any  accumulation  ot 
" trash"  without  disturbing  the  operation  of  the  remainder. 

Only  one  patent  was  taken  out  during  the  year  of  the  class  known 
as  " chain"  harrows,  i.  c,  composed  entirely  of  iron  chains,  no  beams 
whatever  being  employed;  and  this  invention  differs  but  slightly,  if  at 
ail,  from  those  well  known  in  England,  but  which  seem  to  meet  with 
little  favor  or  attention  in  the  United  States. 

Several  patents  have  been  granted  in  w*hioh  is  shown  a  construction 
that,  although  not  novel  in  principle,  is  worthy  of  remark — as  that  of 
harrows  in  which  the  teeth  are  so  arranged  that,  while  the  work  is  going 
qu,  they  are  in  a  vertical  position,  but  which  may  be  manipulated  to  as- 
sume an  oblique  position  slanting  to  the  rear,  whereby  accumulated 
weeds,  branches,  &c,  may  be  dropped,  and  rocks  or  other  obstructions 
passed  over  with  igreater  ease  and  less  danger  of  breaking  the  teeth. 
This  is  generally  accomplished  by  constructing  a  rectangular  frame  with 
parallel  beams  for  the  teeth,  which  beams  are  arranged  transversely  to 
the  line  of  draught,  and  are  journaled  into  the  side-pieces  of  the  frame  in 
such  manner  that  they  will  partially  revolve  on  removing  a  spring  or 
other  device  provided  to  keep  the  teeth  in  a  vertical  position. 

A  few  of  the  patents  granted  are  for  wheel-harrows ;  those  in  which  a 
sulky  frame  is  provided,  to  which  the  harrow  is  attached  in  such  a  man- 
ner that  it  may  be  elevated  to  clear  obstructions  or  for  removal  from  the 
field.  In  two  cases  sled-runners  are  affixed  to  the  top  or  back  of  the 
harrow  frame  so  that  by  turning  the  same  over  it  is  converted  into  a 
sled.  One  of  these  sled-harrows  is  made  in  three  parts,  and  so  arranged 
that  the  side-pieces  can  be  folded  up  over  the  center,  covering  the  teeth 
and  thus  preventing  the  discomfort  otherwise  attendant  upon  a  ride  on 
such  vehicle. 

Before  dismissing  tins  subject  of  harrow  s,  a  brief  notice  will  be  be- 
stowed on  an  invention  which,  although  classed  with  that  division,  and 
intended  in  part  for  effecting  the  pulverization  of  the  soil,  is  adapted  to 
other  purposes.  In  the  invention  referred  to  there  is  provided  a  two- 
wheeled  frame,  upon  which  are  placed  hoppers  for  grain,  guano,  and 
grass  seed.  In  the  rear  of  the  traction  wheels,  so  arranged  by  pendants 
that  it  may  be  readily  raised  and  lowered,  is  the  harrow.  This  haarow 
belongs  to  tlie  revolving  class,  and  is  composed  of  a  cylinder  provided 
with  teeth  spirally  arranged  and  connected  to  the  cylinder  by  joints 
and  "brittle  pins/7  u  e.,  little  wooden  pins,  so  that  when  an  obstruction 
is  met  with  the  teeth  will  yield,  and  thus  prevent  serious  damage.  This 
cylinder  is  arranged  to  be  rapidly  revolved  from  the  driving-wheel,  and 
it  is  claimed  will  perform. its  work  very  efficiently.  This  machine, 
slightly  modified,  has  been  adapted  to  work  with  a  steam  plow  since  in- 
vented, and  which  we  have  illustrated  by  diagram  and  description. 

SOWING  MACHINES. 

Considerable  activity  has  been  manifested  during  the  year  in  machines 
for  sowing  seeds  and  fertilizers.  This  class  of  planting  machines  may 
be  considered  under  four  divisions :  1.  Machines  for  sowing  wheat  and 
like  grains;  2.  Corn  or  maize  planters ;  3.  Cotton  planters  5  4.  Machines/ 


for  sowing  fertilizers. 


SEED  PLANTERS. 


The  first- mentioned  class  is  divided  into  "drills"  and   "broadcast 
seeders/'  of  which  the  drills  are  by  far  the  most  numerous.    Indeed,  a 
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broadcast  seeder  may  bo  considered  an  exceptional  thing  among  new 
inventions. 

In  a  few  instances  successful  attempts  have  been  made  to  construct  a 
machine  which  may  be  converted  at  will  into  a  drill  or  broadcast  seeder. 
This  is  done  by  providing  a  single  hopper,  beneath  which  is  situated  a 
system  of  drill  teeth  and  a  distributing  apron  or  other  device  for  sow* 
ing  broadcast.  Then,  by  means  of  suitable  mechanism,  as  an  oscillating 
carrier,  the  grain  is  directed  into  the  drill  tubes,  or  on  the  broadcast 
distributor,  as  may  be  desired. 

There  are  three  methods  usually  employed  in  grain  drills  for  discharg- 
ing the  seed  from  the  hopper,  viz :  by  means  of  a  reciprocating  seed 
slide,  provided  with  openings  into  which  the  grain  drops,  and  by  which 
it  is  carried  over  another  opeuing  in  a  lower  slide,  through  which  it 
.drops  to  the  ground ;  a  circular  plate,  provided  with  seed  apertures,  and 
which  operates  like  the  reciprocating  slide  in  all  save  that  the  latter  ha* 
a  to-and-fro  motion  while  the  former  rotates;  and  the  revolving  cylin 
der;  provided  with  cells  or  pockets  into  which  the  seed  drops,  and  by 
which  it  is  conveyed  to  the  tubes  through  which  it  is  deposited  in  the 
earth.  Of  the  three,  the  last-mentioned  is  decided^  the  favorite.  The 
other  methods  named,  together  with  two  or  throe  exceptional  styles  ot 
grain  deliverers,  appear  to  be  pretty  generally  discarded. 

The  revolving  cylinder  is  in  general  constructed  of  iron,  and  made  so 
as  to  admit  of  the  contraction  and  expansion  of  the  size  of  the  pockets, 
by  which  means  a  larger  or  smaller  amount  of  grain  may  be  sown,  The 
method  of  constructing  these  cylinders  generally  adopted  may  be  illus- 
trated by  placing  two  hands,  palnjs  downward,  on  a  table,  the  lingers 
of  each  being  alternated  with  those  of  the  other  hand,  so  that  the  second 
finger  of  the  right  hand  will  be  between  the  first  and  second  finger  ot 
the  left  hand,  and  so  on.  Now,  by  sliding  either  hand  in  and  out  it  will 
be  seen  that  the  opening  between  every  two  fingers  of  each  hand  is 
contracted  and  enlarged.  As  in  machines  of  this  character  there  is 
a  great  liability  to  crack  the  grain  and  thus  render  it  useless  for  plant- 
ing, considerable  effort  has  been  made  to  remedy  this  defect.  The  point 
at  which  the  grain  is  generally  cracked  is  where  it  comes  in  contact 
with  the  bottom  of  the  hopper,  and  while  in  the  seed  cells  of  the 
cylinder. 

*  Much  also  has  been  done  in  the  matter  of  flukes,  when  compared 
with  the  advance  made  in  other  individual  years,  the  apparent  aim  of 
inventors  in  this  respect  being  to  arrive  at  such  a  construction  as  will 
permit  the  flukes  to  be  all  moved  into  a  single  line,  or  alternated  back  and 
forth.  Tho  flukes  of  grain  drills  are  generally  arranged  in  two  ranks, 
one  in  advance,  and  the  other  slightly  in  the  rear,  the  former  being 
in  the  line  of  the  spaces  between  the  latter,  and  not  directly  in  front 
of  it.  Several  patents  have  been  granted  in  which  by  a  single  motion 
of  the  operator  the  flukes  may  all  be  brought  into  a  single  row. 

CORN  PLANTERS. 

While  there  has  been  no  diminution  of  interest  in  the  matter  of  corn 
planters,  the  points  of  novelty  or  difference  are  so  slight  that  it  is  not 
deemed  important  to  specify  them.  The  reciprocating  slide,  similar  to 
that  described  in  seed  drills,  and  used  in  connection  with  a  u cut-off,"  or 
brush  for  sweeping  back  the  grain,  is  generally  employed,  very  often  in 
connect  ion  with  a  hinged  valve  in  the  runner,  which  receives  the  charge 
of  grain  after  it  falls  through  the  slide,  and  by  which  it  is  dropped  into 
the  earth.    The  cut-off  chiefly  employed  is  a  brushy  *\\11\q\v*\\.  wwA\^w 


324  AGRICULTURAL  REPORT. 

rubber  sweep  is  sometimes  used.  Generally  one  or  two  scrapers  to 
throw  the  loose  earth  upon  the  dropped  grain,  and  a  roller  to  press  the 
same  down,  are  placed  in  the  rear  of  the  runners. 

In  view  of  the  increased  activity  in  machines  adapted  to  use  in  the 
South,  considerable  attention  has  been  directed,  and  with  very  happy 
results,  to  constructing  corn  planters  in  such  a  way  as  to  be  readily 
adapted  to  planting  cotton  seed.  Owing  to  the  tenacious  character  of 
cotton  seed,  which,  on  account  of  the  lint  with  which  it  is  covered,  has 
a  tendency  to  form  in  balls  and  "choke"  the  machine,  an  ordinary  corn 
planter  is  not  adapted  to  planting  cotton  seed.  By  the  addition  of  a 
"stirrer,"  which  is  intended  to  keep  the  seed  in  the  hopper  in  a  state  of 
agitation,  and  thus  to  prevent  "choking"  and  cause  a  tree  flow  of  seed, 
the  one  machine  is  made  to  serve  the  two  purposes  of  a  cotton  and 
a  corn  planter.  The  style  of  stirrer  generally  employed  is  a  horizontal 
shaft,  provided  with  spikes  or  arms,  which  is  made  to  revolve  from  the 
axle  of  the  traction  wheel  by  a  pulley  band  or  other  suitable  gearing. 
Sometimes  a  series  of  circular  saws  is  substituted  for  the  spikes. 

Devices  similar  in  character  and  construction  are  employed  in  fertil- 
izing machines,  quite  a  number  of  which  were  patented  during  the  year, 
although  none  of  them  appear  to  be  decidedly  different  from  the  in- 
ventions of  previous  years. 

Among  the  novel  machines  patented  during  the  year  was  one  for 
planting  potatoes,  which  not  only  deposits  the  tubers  in  the  ground, 
but  previously  cuts  them  in  pieces,  the  design  being  to  obviate  the  sup- 
posed waste  of  employing  a  whole  potato  with  several  eyes. 

HAND  PLANTERS. 

In  this  interesting  branch  of  invention  the  zeal  heretofore  exhibited 
has  not  been  permitted  to  flag.  Fifteen  years  ago  there  were  but  four 
patented  hand  planters ;  to-day  there  are  over  a  hundred.  During  this 
period  our  inventors  have  been  active,  while  those  of  Great  Britain 
have  been  idling;  and,  it  is  stated,  there  have  not  been  a  half  dozen 
hand  planters  patented  in  England  within  two  centuries.  Our  inventors 
have  generally  followed  two  well-known  styles  of  hand  planters.  The 
first  and  most  favored  is  that  exhibited  iu  the  patent  of  D.  W.  Hughes, 
which  patent  has  just  expired,  and  is  therefore  public  property.  In 
this  invention  there  are  provided  two  legs,  pivoted  together  like  the 
divisions  of  a  candle-snuffer,  the  lower  end  or  point  of  which  is  in- 
tended to  be  thrust  into  the  ground  to  form  an  opening  for  the  seed,  the 
upper  end  being  provided  with  a  pair  of  handles.  To  the  outside  of 
one  of  the  legs  is  securely  affixed  a  seed  box,  into  which  extends  a  seed 
slide,  which  is  connected  to  the  other  leg.  In  operation,  the  lower  end 
of  the  planter  is  thrust  into  the  ground;  the  handles  are  then  brought 
together,  which  enlarges  the  opening  in  the  soil,  and  at  the  same  time 
draws  out  the  seed  slide,  and  with  it  a  charge  of  grain,  which  drops 
into  the  opening.  The  planter  is  then  withdrawn,  and  the  seed  covered 
with  soil  thrown  upon  it,  and  pressed  down  by  the  foot  of  the  operator. 

The  other  implement  is  what  may  be  termed  the  "  plunger"  planter. 
It  consists  of  a  dibbler,  to  which  is  attached  a  seed  box  about  two-thirds 
the  distance  from  the  top,  and  a  valve  secured  at  the  bottom,  this  valve 
being  so  constructed  as  to  be  adapted  to  make  a  hole  or  seed  opening 
in  the  soil.  Through  the  seed  box  runs  a  slide  provided  with  a  cell  for 
grain,  and  with  a  handle  extending  upward  and  within  reach  for  con- 
venient operation.  In  planting,  the  slide  is  drawn  up  and  a  charge  is 
thereby  drawn  from  the  box  and  dropped  into  the  valve.    The  planter 
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is  then  plunged  into  the  ground,  and  the  slide  moved  downward,  its 
lower  end  opening  the  valve  and  discharging  the  grain  from  it. 

LAND  ROLLERS. 

The  improvements  in  land  rollers  chiefly  have  reference  to  an  arrange- 
ment of  several  rollers  in  one  frame,  usually  three,  two  in  front  and  one 
in  the  rear,  breaking  joints  with  them,  and  to  means  for  raising  this 
third  roller,  so  as  to  admit  of  easy  and  short  turns.  Several  patents 
of  this  character  have  been  granted.  Among  those  patented  during  the 
year  are  a  few  in  which  a  construction  is  aimed  at  that  will  enable  each 
roller,  where  more  than  one  is  employed,  to  adapt  itself  to  the  inequal- 
ities of  the  surface  of  the  soil,  without  interfering  with  the  operation  of 
the  others.  There  is,  however,  no  method  more  simple  or  more  effica- 
cious than  that  exhibited  years  ago  in  a  patent,  and  which  shows  a  main 
frame  having  two  subsidiary  frames  pivoted  in  it  by  front  and  rear 
pivots,  so  as  to  rock  independently  of  one  another,  each  of  these  sub- 
sidiary frames  holding  a  single  roller. 

POTATO  DIGGERS. 

The  number  of  patents  granted  during  the  year  on  potato  diggers 
shows  that  the  zeal  of  inventors  with  reference  to  these  machines  is  un- 
abated. It  is  questionable  whether  a  really  effective  machine  for  dig- 
ging potatoes  has  ever  been  brought  before  the  public ;  that  there  have 
been  very  many  which  are  utterly  worthless  is  certain.  The  large  ma- 
jority of  these  inventions  are  cumbrous  and  too  complicated  to  be  effi- 
cient. It  will  do  well  enough  to  multiply  wheels  and  springs,  ratchets 
and  pawls,  when  these  are  to  be  employed  in  shops  and  places  where 
there  will  be  no  extraneous  hinderance  to  the  operation  of  the  machinery, 
but  when  it  comes  to  adorning  with  these  appliances  a  potato  digger 
which  has  to  deal  with  the  insidious  soil,  penetrating  into  every  crack 
and  crevice,  the  fewer  of  these  devices  the  better  the  result. 

Many  of  the  inventors  of  potato  diggers  have  put  their  theoretical 
ideas  into  such  shape  that  a  person  who  wants  to  see  the  model  of  a 
machine  calculated  to  clear  the  vines,  remove  the  earth,  raise  the  pota- 
toes, sift  them  clean,  separate  the  large  from  the  small  and  deposit  each 
sort  snugly  into  different  baskets,  can  have  fhis  curiosity  gratified  by 
inspecting  the  cases  of  the  United  States  Patent  Office. 

The  potato  diggers  patented  are  generally  a  modification  of  a  struc- 
ture like  the  following :  A  rectangular  frame  mounted  on  two  wheels 
and  provided  with  a  tongue,  with  a  vertically  adjustable  scoop  or  shovel, 
affixed  by  suitable  pendants  or  hangers,  which  is  designed  to  pass  under 
the  hill,  carrying  the  earth  and  potatoes  back  to  a  shaker,  where  they 
are  separated,  the  earth  dropping,  and  the  potatoes  are  carried  to  a  screen, 
where  they  are  more  thoroughly  cleaned.  The  shaker  is  often  a  revolv- 
ing apron,  but  more  frequently  a  series  of  bars  or  rods  which  are  occa- 
sionally jointed  or  hinged  in  such  a  way  as  to  admit  of  a  u jumping,"  or 
vibratory,  motion.  Occasionally  one  or  more  revolving  shafts  are  placed 
beneath  the  shaker,  such  shafts  being  provided  with  spurs  or  teeth 
passing  up  between  the  rods,  the  more  effectually  to  disintegrate  and 
remove  the  adhering  soil. 

During  the  year  there  were  two  inventions  in  this  line  patented,  which 
differ  radically  from  those  patented  in  any  previous  year,  and  which 
promise  great  effectiveness.  The  first  is  provided  with  wheels,  tongue, 
and  frame  as  above  described.    To  the  tongue,  about  at  th&  ^\»xft 
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with  the  whiffletree,  there  is  secured  a  shovel  plow,  which  is  intended 
to  remove  the  soil  from  the  top  of  the  potatoes.  Just  in  the  rear  of  this 
plow,  one  on  each  side  of  the  line  of  the  tongue,  are  placed  two  rollers, 
whose  longitudinal  axes  are  parallel  with  the  direction  of  the  draught, 
and  which  consequently  revolve  transversely  to  the  track  of  the  ma- 
chine. These  rollers  are  revolved  by  suitable  gearing  from  the  traction 
wheels  and  are  provided  with  curved  teeth,  spirally  arranged,  which 
enter  the  soil,  raising  and  cleaning  the  potatoes.  The  other  machine 
has  for  the  digging  and  cleaning  parts  two  concave  disks  arranged  at 
an  angle  of  about  45°,  and  which  are  perforated  or  slatted  to  permit  the 
passage  of  the  earth,  the  potatoes  being  delivered  in  a  single  line  at  the 
rear  of  the  machine  and  directly  in  the  opened  ridge. 

HARVESTERS. 

In  the  department  of  harvesters  the  inventions  patented  are  direct- 
ed exclusively  to  the  improvement  of  standard  machines.  The  be- 
ginning of  the  year  found  reaping  and  mowing  machines  with  numer- 
ous defects,  the  chief  of  which  were  faulty  gathering  and  delivering 
devices.  Many  of  the  machines  belonging  to  this  class  require,  be- 
sides the  driver,  a  man  or  boy  to  rake  up  the  cut  grain  in  suitable 
bundles  and  discharge  it  from  the  platform.  Much  has  been  done 
toward  dispensing  with  this  attendant,  and  making  the  machine  auto- 
matic. In  performing  the  operation  of  gathering,  the  revolving  rake 
is  generally  and  successfully  employed.  The  defect  in  the  delivery  ar- 
rangement is  this :  the  grain  has  been  discharged  directly  in  the  rear 
of  the  machine  or  upon  that  portion  of  the  ground  occupied  by  the 
grain  just  cut,  so  that  the  horses  in  making  their  next  circuit  will  trauip 
upon  it  if  it  is  not  bound  and  removed.  To  obviate  this  a  number  of 
patents  have  been  granted  during  the  past  year  in  which  are  employed 
automatic  binders,  designed  to  secure  the  cut  grain  in  sheaves,  which 
are  deposited  on  the  ground  at  a  point  out  of  the  way  of  the  horses. 

The  tendency  of  improvements  in  harvesting  machines  is  to  make 
them  lighter  and  cheaper,  the  latter  desideratum  being  often  obtained 
at  a  sacrifice  of  substantiality  in  the  structure.  It  is  matter  of  remark 
how  much  power  is  employed  in  a  harvesting  machine  to  effect  a  small 
amount  of  work.  It  is  obvious  that  to  cut  a  swath  of  grain  requires  no 
greater  strength  than  that  in  a  man's  arm,  and  yet  to  accomplish  it,  two 
to  four  horses  are  generally  employed.  This  point  has  not  been  over- 
looked, and  efforts  have  been  made  to  mitigate  the  evil. 

It  is  esteemed  a  desideratum  to  have  one  machine  adaptable  to  the 
cutting  of  both  grass  and  grain.  To  accomplish  this  result  efforts  have 
been  directed  to  producing  a  change  of  motion,  as  to  cut  grass  a  greater 
rapidity  of  the  cutting  instrument  is  required  than  in  cutting  grain. 
The  common  method  is  that  in  which  a  sliding  pinion  or  spur  wheel  is 
employed,  so  that  by  a  change  from  a  large  to  a  small  gear,  or  vice  versa, 
the  speed  of  the  cutter  may  be  increased  or  diminished. 

Of  the  devices  used  directly  to  cut  the  grain,  including  the  endless 
toothed  belt,  the  rotary  saw,  and  the  reciprocating  cutter-bar,  the  latter 
retains  by  tar  the  larger  number  of  admirers.  Outside  of  the  fact  that 
inventors  would  naturally  endeavor  to  evade  the  patent  on  this  device, 
and  to  procure  some  other  instrumentality  that,  without  infringing  it, 
would  effect  the  same  result,  effort  has  been  making  to  avoid,  by  some 
means,  the  noise,  shaking  motion,  and  jar  caused  by  the  rapid  working 
of  these  machines,  as  prejudicial  to  the  nerves  of  the  operators  as  to 
the  durability  of  the  implements.    The  other  devices  named,  the  belt 
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aud  the  rotary  saw,  are  not  so  obnoxious  to  the  charge,  but  they  do  not 
meet  with  the  favor  which  is  lavished  on  the  reciprocating  cutter-bar. 
To  obviate  this  shaking  and  noise,  an  inventor  some  years  ago  obtained 
a  patent  for  a  divided  cutter-bar,  but  arranged  the  dead-centers  of  the 
cranks  to  which  the  cutters  are  connected  at  right  angles  to  one  an- 
other, thereby  just  doubling  the  evil.  It  is  obvious,  however,  that  this 
invention  may  be  turned  to  advantage  by  arranging  the  dead-centers  in 
a  line,  whereby  the  shock  of  one  side  will  be  met  and  counteracted  by 
that  of  the  other,  and  thus  produce  a  smoothly-running  and  almost 
noiseless  machine  for  harvesting  operations. 

HAY  TEDDERS  AND  MAKERS. 

Considerable  activity  is  noted  in  hay-tedding  machines,  and,  as  will  be 
observed,  the  number  of  patents  taken  out  during  the  year  therefor  is 
significant. 

HORSE  HAY  RAKES. 

There  has  been  no  diminution  of  interest  with  regard  to  horse  hay 
rakes,  although  the  inventions  during  the  year  have  been  confined  to 
the  standard  and  well-known  styles  long  since  adopted,  viz :  the  wire- 
spring  tooth-rake  and  the  revolving  or  trip  rake.  Of  these  the  spring 
tooth-rake  is  the  decided  favorite  and  will  be  likely  to  remain  so,  as  it 
is  lighter  and  much  more  readily  manipulated  than  the  other  rake  men- 
tioned. Many  of  the  improvements  on  the  spring  tooth-rake  have  been 
directed  toward  making  it  inore  nearly  automatio  in  its  operations,  and 
the  efforts  appear  to  have  been  successful. 

BINDING  MACHINES. 

Much  attention  has  been  given  to  securing  a  perfect  binding  machine, 
and,  although  the  task  is  one  of  considerable  magnitude,  the  results 
harve  proved  favorable.  One  of  the  inventions  patented  during  the 
year,  and  which  is  not  only  simple  but  effective,  is  designed  for  use  on 
a  harvester,  and  consists  of  an  inclined  platform  upon  which  the  cut 
gr^Qin  falls  and  remains  until  a  sufficient  quantity  has  accumulated,  when, 
*>y  a  motion  of  the  foot  of  the  operator,  two  pins  projecting  from  the 
loxver  edge  of  the  platform,  and  by  which  the  grain  is  prevented  from 
sli<ling  off,  are  withdrawn,  and  the  straw  permitted  to  fall  into  a  trough. 
^-s  soon  as  the  straw  falls  into  the  trough,  two  curved  metal  arms,  which 
work  in  slots  in  the  side,  move  down  upon  and  compress  the  bundle, 
abound  which  a  band  is  quickly  passed,  thus  completing  the  operation. 

HOKSE  HAY  FORKS. 

lu  these  implements  there  has  been  no  radical  departure  from  the 
w^ree  established  forms,  viz:  the  double  and  single  hook  and  the  ex- 
panding harpoon  fork.  In  each  the  distinctive  features  have  been  pre- 
served, the  design  generally  being  to  make  the  forks  more  nearly  auto- 
matic in  operation. 

Within  the  past  few  years  a  class  of  implements  closely  allied  to  the 
foregoing,  aud  known  as  manure  forks,  has  sprung  into  existence.  They 
consist  of  beam  and  handle  like  an  ordinary  plow,  the  place  of  the 
shovel  being  supplied  by  a  rake  head  arranged  to  gather  the  manure  as 
the  fork  is  drawn  through  the  yard,  and  to  drop  it  by  a  backward  mo- 
tion of  the  rake  when  the  end  of  the  yard  is  reached,  or  when  the  fork 
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Is  elevated  into  a  wagon.  The  majority  of  those  patented  exhibit  this 
construction,  and  most  of  them,  if  not  all,  have  been  invented  in  or  near 
Lancaster,  Pennsylvania. 

Although  the  number  of  patents  granted  on  hay-loaders  is  small,  suf- 
ficient has  been  done  to  furnish  efficient  means  for  loading,  and  the 
farmer  of  the  present  era  may  avail  himself  of  machinery  that  will  han- 
dle his  crop  by  successive  steps  all  the  way  from  cutting  the  standing 
grain  to  loading  the  same  into  the  stack  or  barn. 

THRASHING  AND  WINNOWING  MACHINES. 

There  has  been  no  abatement  of  interest  in  thrashing  and  winnowing 
machines,  but  the  departures  from  the  usual  styles  of  construction  are 
rare. 

In  the  thrasher  the  spiked  cylinder  is  generally  employed,  although 
there  have  been  several  patents  obtained  during  the  year  in  which  a  dif- 
ferent device  is  employed  for  the  same  purpose.  This  device  is  a  system 
of  rotating  flails  or  beaters,  to  which  the  head  only  of  the  sheaf  is  pre- 
sented, by  which  means  the  grain  is  separated  from  the  straw  without 
bruising  the  latter. 

In  winnowing  machines  the  changes  have  been  slight,  the  hopper, 
shaking  screens,  and  fans  being  generally  preserved,  and  the  improve- 
ments limited  to  perfecting  the  different  elements  named.  There  is  one 
invention  in  this  class,  patented  during  the  year,  which  deserves  par- 
ticular mention,  as  in  it  the  weight  of  the  grain  is  utilized.  The  mate- 
rial to  be  cleansed  is  placed  in  a  hopper,  from  which  it  falls  upon  the 
wings  of  a  fan,  arranged  and  operating  like  an  overshot  water-wheel,  by 
which  means  the  devices  necessary  for  cleaning  are  put  in  motion. 

In  both  winnowing  and  thrashing  machines  a  considerable  number  of 
patents  has  been  obtained  for  devices  for  regulating  the  blast  from  the 
fan,  which  is  sometimes  so  strong  as  to  blow  the  grain  off  the  riddle. 
These  devices  have  in  view  an  automatic  arrangement  of  the  entrance 
passage  for  air,  whereby,  when  the  machinery  moves  rapidly,  the  size  of 
the  passage  is  decreased  and  the  quantity  of  air  admitted  thus  dimin- 
ished, the  operation  being  analogous  to  that  of  the  governor  of  a  steam- 
engine,  although  the  appliances  nowhere  resemble  it.  The  theory  of 
operation  observed  in  several  of  these  is  this:  The  blast  from  the  fan  is 
directed  agaiust  a  flap,  which  communicates,  by  means  of  a  lever,  with 
a  valve  on  the  air  opening.  When  the  blast  is  moderate  the  valve,  which 
is  weighted,  remains  open ;  but  when  the  blast  becomes  violent,  owing 
to  the  rapid  motion  of  the  fan,  the  flap  is  moved,  and  the  lever  connec- 
tion closes  the  valve  wholly  or  in  part.  As  the  machinery  moves  more 
slowly  the  force  on  the  flap  is  withdrawn,  and  the  valve  opens  automati- 
cally by  reason  of  the  weight. 

CORN  HUSKERS  AND  SHELLERS. 

Considerable  activity  is  noted  in  improvements  in  corn  buskers  and 
shelters,  the  greater  stride  having  been  made  in  the  former.  There  have 
been  numerous  patents  granted  for  u  hand  "  buskers,  but  they  generally 
consist  of  a  small  and  simple  implement  desigued  to  be  grasped  with 
one  hand  and  to  assist  in  tearing  the  husk  from  the  ear.  These  hand 
buskers  are  sometimes  a  sort  of  glove  provided  with  teeth  or  hooks: 
sometimes  a  device  to  be  used  like  a  pair  of  tongs,  having  two  pivoted 
arms  between  which  the  husk  is  caught ;  and  often  consist  simply  of  a 
little  metal  bar  provided  with  loops  orrings  for  the  fingers,  and  a  projection, 
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between  which  and  the  thumb  the  husk  is  seized.  These  hand-huskers 
are  not  of  much  importance,  as  their  main  object  is  to  save  the  hand  of 
the  operator,  without  expediting  the  work  greatly.  Indeed,  it  is  a  mat- 
ter of  doubt  whether  with  the  aid  of  any  one  of  them  a  man  could  husk 
more  corn  per  hour  than  with  the  old-fashioned  husking  pin.  They 
ought  not,  however,  to  be  entirely  disregarded,  as  they  slightly  facilitate 
the  husking  and  save  the  fingers  to  a  considerable  degree. 

The  machine  huskers  are  of  more  importance,  however,  although  there 
has  not  been  an  invention  patented  during  the  year  which  exhibits  s'trictly 
a  new  principle.  Still  the  improvements  made  are  gratifying.  The  style 
of  machine  husker  generally  employed  is  that  embracing  a  pair  of  cor- 
rugated horizontal  rollers,  with  yielding  bearings,  the  province  of  these 
rollers  being  to  "  bite"  off  the  ear  from  the  stalk  which  is  presented  to 
and  drawn  between  them,  the  ear  failing  upon  or  being  carried  to  the 
stripping  rollers.  The  stripping  rollers  are  generally  arranged  trans- 
versely to  the  horizontal  rollers  and  in  a  slanting  position,  so  that  the 
ear,  when  stripped  of  its  husk  and  silk,  may  slide  down  into  any  suitable 
receptacle.  These  rollers  are  placed  close  to  one  another,  and  nip  or. 
catch  hold  of  the  husk  and  tear  it  from  the  ear  in  a  very  rapid  and  sat 
isfectory  manner.  The  stripping  rollers  are  generally  covered  with  some 
elastic  substance,  as  India-rubber,  and  have  spiral  grooves  or  corruga- 
tions. In  some  cases  hard  rollers  are  employed,  and  they  may  be  grooved 
or  corrugated,  or  one  of  them  may  be  provided  with  teeth  moving  through 
annular  grooves  on  the  other  rollers. 

In  corn  shelters  the  improvements  have  not  taken  a  very  wide  range. 
The  disk  sheller  is  pretty  generally  discarded,  and  the  improvements  are 
confined  mostly  to  the  cylinder  sheller  and  to  the  form  of  sheller  having 
the  devices  originally  shown  in  the  patent  of  Houseman.  This  sheller 
is  a  hand  implement,  and,  in  its  improved  state,  is  composed  of  two  iron 
bars  about  six  inches  in  length,  pivoted  together,  the  shelling  ends  or 
palms,  which  are  semicircular  in  form,  being  kept  in  close  contact  by 
means  of  a  suitable  spring.  The  palms  are  made  semicircular  in  form 
SO  as  to  embrace  the  ear,  and  their  inner  sides  bear  ridges  or  ribs  ter- 
minating in  claws,  which  serve  to  remove  the  kernels,  the  ribs  having  a 
spiral  inclination  which  serves  to  draw  the  ear  through  when  the  imple- 
ment is  operated.  In  operating  it  the  sheller  is  seized  by  a  handle  pro- 
vided for  that  purpose,  and  the  small  end  of  the  cob  inserted  between 
the  palms.  The  instrument  is  then  revolved  and  the  ear  drawn  through, 
the  kernels  being  easily  and  quickly  removed  by  the  claws.  The  improve- 
ments made  are  valuable,  but  are  mostly  or  altogether  confined  to  vari- 
ations upon  the  machine  named. 

GRAIN  BENS. 

There  has  been  a  noticeable  movement  in  the  direction  of  grain  bins, 
but  the  improvements  have  had  reference  chiefly  to  bins  intended  for 
use  in  our  great  grain  marts,  as  Chicago,  where  immense  quantities  are 
stored.  These  bins  are  frequently  constructed  of  some  porous  material, 
generally  bricks,  intended  to  absorb  any  superfluous  moisture,  and  thus 
prevent  the  grain  from  spoiling.  The  bins  are  generally  made  of  circular 
form,  and  are  arranged  in  series,  side  by  side,  in  a  manner  intended 
to  economize  space  as  much  as  possible.  In  grain  dryers  the  inventors 
seem  to  have  mostly  in  view  the  drying  of  the  grain  by  the  introduction 
of  currents  of  air.  These  currents  are  generally  introduced  through 
perforated  pipes  which  run  through  the  bins ;  sometimes  perforated  par- 
titions or  walls  are  employed  for  a  similar  purpose. 
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COTTON  GINS, 

The  return  of  peace,  and  the  consequent  increased  attention  to  the  cul- 
ture of  the  great  southern  staple,  have  caused  marked  activity  in  the 
department  of  cotton  gins. 

On  account  of  the  present  efficiency  of  the  McCarthy  gin,  the  subject 
in  England  of  at  least  a  hundred  patents,  or  on  account  of  the  laudable 
desire  of  our  inventors  to  produce  a  machine  which  will  perform  more 
work  ih  the  same  time,  there  has  not  been  a  single  improvement  pat- 
ented on  this  gin  during  the  past  year.  This  giu,  otherwise  known  as 
the  roller  gin,  is  composed  of  two  cylinders  revolving  toward  each 
other  and  provided  with  a  fixed  blade  which  bears  against  the  upper 
cylinder  just  above  the  point  where  the  cotton  is  presented,  and  a  recip- 
rocating blade  which,  in  its  downward  motion,  strikes  against  and 
removes  the  seeds  from  the  cotton  fiber,  the  cotton  being  drawn  in  a 
cleaned  condition  through  the  rollers.  This  stylo  of  gin  is  employed  to 
gin  Sea  Island  or  long-fiber  cotton  exclusively ;  but  while  it  works  well 
jt  moves  slowly.  The  saw  gin,  on  the  contrary,  which  is  employed  fbr 
the  common  or  short  fiber,  is,  in  its  ordinary  form,  totally  unsuited  for 
Sea  Island  cotton.  The  rapidity  of  its  operation,  however,  has  attracted 
the  attention  of  several  inventors,  and  efforts  have  been  made  to  adapt 
it  toginuingSea  Island  cotton.  It  is  obvious  that  any  improvement  which 
would  effect  this  result  would  be  of  great  importance,  as  it  would  mate- 
rially reduce  the  price  of  long-fiber  cotton,  of  which  only  about  forty 
pounds  per  day  can  be  ginned  by  the  ordinary  roller-gin,  while  a  saw- 
gin,  if  effective,  could  gin  five  times  that  quantity. 

Of  the  improvements  made  in  this  direction  two  have  reference  to  the 
saw  and  one  to  the  rib.  Those  of  the  former  character  consist,  first, 
in  substituting  for  every  alternate  saw  a  disk  without  teeth,  thus  widen- 
ing the  distance  between  the  saws  and  preventing  the  tearing  of  the 
fiber,  which  is  at  the  same  time  supported  by  the  disks ;  and,  secondly, 
in  constructing  each  saw  with  blank  places  at  intervals  of,  say,  every  six 
teeth,  the  area  of  blank  spaces  being  about  equal  to  that  occupied  by 
the  teeth.  The  improvement  on  the  rib  consists  in  constructing  the 
same  with  a  ridge  on  the  hopper  side  of  the  ribs,  which  ridge  serves  to 
hold  the  fiber  while  being  acted  upon  by  the  saws  and  to  prevent  them 
from  taking  hold  of  it  at  too  short  intervals,  whereby  breaking  is  apt  to 
take  place. 

Several  patents  have  been  taken  out  on  what  may  be  called  the  saw- 
roller  gin,  comprising,  as  it  does,  many  of  the  features  and  advantages 
of  both  the  saw  and  roller  gin.  In  this  machine  there  is  provided  a 
large  cylinder,  which  may  have  saws,  but  which  is  generally  covered 
with  a  serrated  wire  arranged  spirally.  Between  every  two  circles  of 
this  serrated  wire  is  placed  a  packing  of  some  description,  generally 
metal.  Above  this  cylinder,  and  revolving  in  the  same  direction,  is 
placed  a  small  corrugated  or  fluted  stripping  roller,  which  strikes  back 
and  removes  the  seed,  &c,  its  operation  being  assisted  by  a  horizontally 
reciprocating  bar  with  a  plain  or  serrated  edge. 

A  patent  was  granted  during  the  year  for  an  improvement  intended 
to  adapt  the  ordinary  saw-gin  to  cleaning  cotton  seeds.  It  is  known 
that  the  ordinary  gin  turns  out  the  seed  covered  with  lint  to  such  an 
extent  that  a  ton  of  the  seeds  will  sometimes  have  as  much  as  eighty 
pounds  of  cotton  adhering  to  them.  Nor  is  this  loss  of  cotton  the  most 
objectionable  feature,  for  seeds  thus  covered  with  lint  have  a  tendency 
to  clog  in  planting,  rendering  that  operation  difficult.  The  improve- 
ment referred  to,  and  it  is  the  only  patent  issued  during  the  year  for  the 
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purpose,  consists  of  a  longitudinally  grooved  roller  placed  in  the  hopper 
in  front  of  the  saws,  and  which  serves  to  keep  the  seeds  in -a  state  of 
continual  agitation,  every  side  of  each  being  presented  to  tho  saws, 
which  completely  remove  all  the  adhering  lint. 

An  ingenious  English  patentee  some  years  ago  proposed  to  remove 
this  lint  by  passing  the  seeds  over  a  flame,  and  employed  an  endless- 
apron  of  wire  cloth  for  that  purpose,  while  an  American  inventor,  at  a 
ater  period,  claimed  to  have  discovered  an  equally  eflicacious  remedy, 
namely,  the  application  of  gunpowder  sprinkled  among  the  seeds  in 
^sufficient  quantity  and  then  fired.  As  the  "sufficient quantity"  is  the 
all-important  question  in  the  process,  it  will  be  well  to  make  sure  of  it 
before  experimenting,  as  an  overcharge  might  remove  the  seeds  as  well 
as  the  lint. 

STRAW-CUTTERS. 

In  this  class,  while  there  has  been  much  done  with  reference  to  im- 
provement, there  is  little  or  nothing  that  is  radically  now.  All  the  well 
known  forms  of  cutters  have  admirers  among  inventors,  who  seek  by 
one  way  and  another  to  better  them  in  different  respects.  There  hag 
been  scarcely  a  cutter  patented,  however,  in  which  the  improvement  is 
limited  to  a  single  feature.  Those  familiar  with  cutters  understand  that 
there  are  two  objective  points  in  these  machines,  the  feeding  and  the 
cutting  mechanism.  With  reference  to  the  first,  the  aim  seems  to  be  to 
get  a  sure  and  variable  feed ;  that  is,  a  system  of  devices  which  will 
present  the  fodder  with  certainty  and  by  which  the  length  of  the  cut 
may  be  varied.  This  is  generally  accomplished  by  a  pair  of  rollers, 
between  which  the  straw  passes,  and  to  which  motion  is  communicated 
from  the  cutting  parts  by  cog-wheels  and  pawl  or  other  suitable  gearing, 
already  exhibited  in  a  hundred  different  shapes,  and  apparently  suscep- 
tible of  infinite  variation.  With  reference  to  the  cutting  mechanism, 
there  is  nothing  to  be  observed,  save  that  during  the  past  year  there 
has  been  a  decided  tendency  in  favor  of  hand-lever  cutters. 

BEE-HIVES. 

It  will  be  observed  that  of  the  enumerated  subjects  of  invention  bee- 
hives form  a  considerable  class,  and  there  is  no  invention  of  more  absorb- 
ing interest  than  these  same  little  rectangular  edifices.  Here  the  inventor 
no  longer  has  to  deal  with  the  sluggish  earth  and  the  dull  clod,  but  with 
aa  organic  structure  and  instinct  which  for  ages  lias  been  a  fruitful  sub- 
ject of  instruction,  amusement,  and  profit.  The  apiarian  inventor  of 
to-day,  shunning  the  brutal  practices  of  suiibcation  and  starvation  which 
in  past  ages  so  foully  disgraced  bee-keepers,  looks  to  the  health  of 
the  stock  and  the  sanitary  condition  of  its  domicile  with  the  tender 
interest  of  a  kind  physician. 

Seemingly  effective  safeguards  against  that  inveterate  enemy,  the 
moth,  have  been  provided.  Of  these  the  illuminated  chamber  is,  per- 
haps, the  most  practical  and  efficient.  It  consists  of  a  chamber  situated 
beneath  the  hive  aud  provided  with  floors  of  a  transparent  substance, 
which  admits  the  light  and  thereby  allures  the  miller  to  deposit  her  eggs 
in  a  place  where  they  can  be  readily  detected  and  removed. 

In  frames  for  the  comb  many  improvements  have  been  made,  but  ot 
these  there  is  but  one  which  merits  particular  mention  by  reason  of  a 
distinctive  individuality.  The  movable  comb  frame  still  stands  pre- 
eminent.   In  past  years  there  have  been  patented  of  movable  frames 
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some  which  lift  bodily  out  of  the  chamber,  some  which  turn  on  hinges  or 
pivots  like  a  door,  others  which  slide  vertically  in  grooves  like  window- 
sash,  or  in  horizontal  planes  like  bureau-drawers. 

The  particular  improvement  referred  to  has  movable  frames  arranged 
on  horizontal  pivots,  whereby  the  frames  may  be  moved  through  vertical 
planes  without  disturbing  the  comb.  Two  sets  of  frames  are  provided 
for  the  hive,  one  in  the  main  chamber  and  the  other  in  the  surplus-honey 
apartment.  The  former  are  pivoted  at  the  outside  lower  corner  and  the 
latter  at  the  outside  upper  corner,  so  that  each  may  be  gently  swung  out- 
side of  the  hive,  when  the  comb  may  be  readily  removed  and  the  frames, 
then  replaced  in  the  hive.  While  many  patents  have  been  granted  for 
devices  designed  to  equalize  the  temperature  of  the  hive  and  to  promote 
ventilation,  but  little  is  observable  that  is  really  distinct  from  the  inven- 
tions of  previous  years.  The  system  of  double  walls  with  dead  air  spaces 
between  them  finds  many  admirers,  while  nearly  all  unite  in  the  use  of 
perforated  slides  and  adjustable  buttons  for  the  admission  of  air. 

Of  late  years  considerable  attention  has  been  paid  by  inventors  to  the 
selection  of  material  for  the  hive.  At  one  time  straw  was  about  r*he 
only  recognized  element,  but  this  by  degrees  gave  way  to  wood.  In- 
ventors did  not  rest  here,  however,  for  we  have  patented  hives  composed 
of  corncobs,  of  glass,  of  iron,  of  earthenware,  of  plaster,  of  paper,  and 
of  carpet.  The  last  two  are  rather  irregular  structures,  that  of  paper 
being  composed  of  a  number  of  layers  molded  or  shaped  and  colored 
to  resemble  a  hornet's  nest.  The  entrance  for  the  bees  is  at  the  bottom 
of  the  structure,  and  the  top  is  provided  with  a  slotted  honey-board, 
upon  which  surplus-boxes  may  be  placed  and  covered  with  a  suitable 
cap.  This  hive  was  patented  in  1809.  The  carpet  hive  was  patented  in 
1868,  and  is  composed  of  a  skeleton  frame  or  trellis,  from  which  the  tex- 
tile covering  is  to  be  removed  during  warm  weather,  thus  exposing  tho 
busy  artisan  fully  to  view.  As  the  weather  grows  cold  the  carpet  is  to 
be  thrown  over  the  trellis  and  the  hive  permitted  to  remain  on  the  stand. 
Bee  keepers  should  satisfy  themselves  on  two  points  in  connection  with 
this  hive,  that  the  bees  will  work  in  the  open  air  and  that  the  carpet 
covering  will  be  a  sufficient  protection  against  the  cold  and  the  ravages  of 
mice.  Neither  the  super  nor  nadir  system  of  hiving  seems  to  meet  with 
patronage,  while  some  attention  is  paid  to  what  may  be  considered  a 
modification  of  the  collateral  system.  There  is  not,  as  far  as  we  know,  a 
single  instance  during  the  past  two  years  where  an  inventor  has  brought 
forward  a  hive  intended  to  prevent  swarming  by  simply  enlarging  later- 
ally the  size  of  the  hive,  and  thus  giving  more  room  to  the  stock ;  but 
several  patents  have  been  granted  on  "  dividing-hives,"  i.  e.,  hives  which 
may  be  separated  into  halves,  to  each  of  which  a  new  empty  section  simi- 
lar in  structure  is  added,  whereby  two  stocks  are  produced  from  one,  and 
swarming,  it  is  claimed,  prevented. 

FARM  GATES  AND  FENCES. 

In  the  improvement  of  farm  gates  and  fences  there  is  no  sensible 
diminution  of  interest  and  but  little  that  is  decidedly  different  from  the 
efforts  of  previous  years.  The  most  of  the  patents  granted  are  for  port- 
able raii-aud-pauel  fences,  on  which  the  patents  may  already  be  counted 
by  hundreds ;  few  wire  fences  and  fewer  hedge  fences  are  noticed,  while 
brick,  mold,  and  sod  fences  have  each  only  a  single  patent  during  the 
past  two  years. 

There  has  been  a  goodly  number  of  gates  intended  for  farm  use  pat- 
ented during  the  year.    It  is  difficult  to  decide  which  of  the  many  styles 
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of  gates  already  patented  meets  with  the  most  favor.  Swing  gates, 
sliding  gates,  tilting  gates,  drop  gates,  folding  gates,  and  slide-and-swing 
gates  have  each  their  party  of  improvers.  Numerically,  however,  the 
"slide-and-swing"  gate  stands  at  the  head  of  the  list.  This  gate,  the  first 
patent  on  which  was  granted  in  1862,  is  composed  of  a  panel  of  horizon- 
tal rails  with  two  end  battens ;  between  any  two  of  the  rails  is  placed  a 
roller  journaled  into  a  swinging  frame  composed  of  two  vertical  posts 
united  together  at  the  top  and  bottom  and  pivoted  on  hinges  like  a 
swinging  gate.  The  panel  slides  back  on  the  roller  until  the  center  of 
equilibrium  is  reached,  when  it  is  swung  around  by  means  of  the  pivoted 
frame  out  of  the  way  of  passing  vehicles.  This  gate,  by  reason  of  its 
simple  structure,  the  ease  with  which  it  may  be  manipulated,  and  the 
fact  that  it  is  not  liable  to  sagging  like  a  swing  gate,  commends  itself 
to  such  extent  that  the  improvements  having  reference  to  it  are  more 
numerous  than  on  any  other  description  of  gate.  The  improvements  are 
generally  on  the  swinging  frame,  although  some  have  reference  to  latch- 
ing devices. 

CHURNS. 

The  ardor  of  inventors  of  churns  continues  unabated?  and  there  is  no 
decrease  in  the  number  of  patents  issued  on  these  devices.    There  are 
now  in  the  Patent  Office,  at  a  moderate  computation,  models  of  at  least 
a  thousand  churns,  a  large  nisyority  of  which  have  been  patented.  Every 
imaginable  variety  is  represented — the  plain  dash  churn;  the  rotary  bar- 
rel or  Dutch  churn,  the  churn  with  revolving  beaters  either  horizontal 
or  vertical,  and  the  atmospheric  churn.    Most  of  the  patents  are  for  im- 
provements on  the  styles  of  churn  enumerated.    Some  deal  with  the 
slrape  of  the  vessel,  many  with  the  actuating  gearing,  and  a  large  num- 
ber with  the  configuration  and  arrangement  of  the  dashers  and  beaters. 
Occasionally  we  find  a  rocking-chair  and  a  churn  combined,  so  as  to 
utilize  the  former,  applied  for  fhe  quieting  of  the  baby,  to  the  further 
pxxrpose  of  churning  the  butter ;  and  clock-work  gearing,  to  be  wound 
tLj>  and  continue  going  till  the  butter  comes,  is  not  unfrequent. 

The  most  notable  departure  from  the  established  theory  in  reference 
to    the  construction  of  churns,  viz.,  that  they  should  be  so  made  as  to 
obtain  the  greatest  attrition  possible  of  the  cream  or  milk,  is  seen  in  a 
cfa.nrn  entered  during  the  year,  in  which  the  inventors  dispense  with 
*trtrition  altogether  and  rely  upon  "force  and  filtration."    To  this  end 
tliey  take  a  vessel  of  any  suitable  shape,  provided  with  a  bottom  of  any 
toaterial  which  will  admit  of  the  passage  through  it  of  the  aqueous  por- 
tion of  the  milk,  but  which  will  not  allow  the  buttery  part  to  pass 
tlirough.     Upon  this  bottom  they  pour  the  milk  and  then  apply  a 
dasher  or  cushion  fitting  tightly  into  the  vessel  like  the  piston  of  a  force 
pump,  which,  upon  being  pressed  hard  down  upon  the  milk,  expels  the 
aqueous  portion  through  the  filtering  bottom,  the  butter  remaining. 
The  whole  operation,  if  it  can  be  performed  at  all,  may  be  done  as  well 
in  a  minute  as  in  an  hour. 

MILK  COOLERS, 

There  has  not  been  much  done  with  reference  to  other  dairy  implements 
except  milk  coolers,  in  which  an  interesting  movement  is  noticeable. 
The  necessity  of  an  apparatus  by  which  milk  may  be  cooled  rapidly 
without  being  suddenly  chilled  has  attracted  considerable  attention,  and 
during  the  past  year  there  have  been  several  inventions  providing 
means  for  the  following  established  jtheory  4n  regard  jfcp  milk  coolers^ 
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Viz :  Such  a  construction  as  will  admit  of  a  channel  of  milk  being  con- 
ducted in  a  direction  opposite  to  that  of  a  current  of  cold  water,  the 
milk  being  separated  from  the  water  by  a  thin  metal  partition  only. 
The  coolers  patented  are  somewhat  complicated  in  structure,  hence  wc 
abstain  from  a  specific  description  of  any  particular  one,  and  give  a 
brief  statement  of  a  structure  which,  although  simple,  embodies  the 
principle  contained  in  the  others.  To  construct  this  cooler  it  is  only 
necessary  to  take  two  shallow  vessels  of  the  shape  and  nearly  the  pro- 
portiot>ate  depth  of  ordinary  bread  pans,  which  should  be  laid  one  upon 
the  other  and  firmly  soldered  together.  Now  make  an  opening  at  the 
right-hand  end  of  the  upper  vessel,  into  which  introduce  a  water  supply- 
pipe  and  an  exit  passage  for  the  water  at  the  other  end.  Provide  the 
lower  vessel  with  a  milk  supply-pipe  and  an  exit  duct  in  the  same 
manner,  but  arrange  this  milk  supply-pipe  at  the  end  opposite  to  that 
on  which  the  water  supply-pipe  is  placed.  In  operatiug  this  it  will  be 
seen  that  the  milk  will  enter  at  the  end  opposite  to  thjit  at  which  the 
water  enters ;  so  that  that  portion  of  the  water  which  comes  in  closest 
relation  to  the  warmest  milk,  or  that  just  poured  into  the  vessel,  has 
already  traversed  the  entire  length  of  the  vessel  and  just  above  the 
current  of  milk  flowing  in  an  opposite  direction,  by  which  its  coldness 
has  been  sensibly  moderated.  Thus  the  coldest  water,  or  that  just  en- 
tering the  vessel,  is  applied  to  cooling  the  coolest  milk,  or  that  just 
leaving  the  vessel ;  and  the  warmest  water  to  the  freshest  milk,  or  that 
just  poured  into  the  vessel,  and  thus  all  danger  of  chilling  is  avoided, 
and  the  cooling  is  accomplished  rapidly  and  certainly.  This  valuable 
principle  has  been  embodied  in  several  patents  of  the  past  year,  although 
not  strictly  novel  in  them,  being  embraced  in  a  patent  granted  in  1806. 
While  a  specific  reference  has  not  been  made  in  this  examination  of 
the  agricultural  patents  to  every  individual  class  enumerated  in  the 
foregoing  list,  attention  ha^been  bestowed  on  the  most  important 
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IN  EUROPE. 

The  growth  of  beet  roots  for  the  manufacture  of  sugar  and  spirit 
forms  the  most  important  agricultural  industry  of  France,  Belgium,  and 
Germany,  and  constitutes  a  great  source  of  national  wealth.  A  journal 
specially  devoted  to  the  sugar  interest  in  France  (Journal  dcs  Fabricants 
de  Sucre)  has  been  supported  for  the  last  ten  years,  and  Stammer's  Year 
Book  of  Sugar  Manufacture  does  a  like  office  for  the  Germanic  people. 
According  to  late  returns  there  are  now  in  Franco  470  beet-root  sugar 
factories;  in  Belgium  11G;  in  Prussia  255.  In  the  Zollverein  there  are 
annually  worked  up  for  sugar  2,500,000  tons  of  beets.  Outside  of  these 
two  first-named  countries  there  are  large  quantities  of  sugar  made  in 
Austria,  Russia,  Hungary,  Spain,  and  other  parts  of  Europe. 

The  cultivation  of  the  sugar  beet  is  extending  in  England.  Hitherto 
in  Great  Britain  no  attempt  has  been  made  to  obtain  sugar  from  this 
root,  lest  it  should  interfere  with  the  colonial  sugar  trade ;  but  it  is  now 
believed  that  the  plant  maj-  be  advantageously  grown  for  the  production 
of  alcohol  by  distillation.  Robert  Campbell,  late  member  of  Parlia- 
ment, owner  of  Buscat  Park,  in  Berkshire,  has  established  the  stills  and 
other  apparatus  on  a  farm  of  over  3,000  acres,  and  has  committed  the 
management  of  the  works  to  Savalle,  Sons  &  Co.,  of  Paris,  who  sotno 
time  since  set  up  similar  works  in  Austria* 
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A  very  valuable  report  on  the  chemistry  of  the  sngar  beet  has  been 
made  by  Professor  Voelcker,  of  Cirencester  College,  England,  printed  in 
the  Journal  of  the  Royal  Agricultural  Society  of  England,  vol.  5,  p. 
349,  1869.  The  experiments  of  the  professor  were  confined  to  the  white 
Silesian  beet,  which,  though  not  yielding  so  large  a  percentage  of  sugar 
as  the  French  or  Belgian  and  the  Quedlinburg,  is  more  extensively 
grown  in  France  and  Germany  than  any  other  variety,  as  being  of  a 
more  vigorous  growth,  and  yielding  a  greater  weight" of  roots,  and  a 
larger  amount  of  sugar  per  acre. 

Professor  Voelcke?s  experiments  have  been  of  the  greatest  value  to 
Great  Britain,  since  they  have  served  to  completely  remove  the  idea 
that  its  climate  is  not  adapted  to  the  growth  of  the  most  approved 
variety  of  beet  5  an  idea  supported  by  the  failure  in  the  early  attempts 
to  raise  beets  and  to  make  sugar  at  Chelsea,  Wandsworth,  Minely,  Bel- 
fast, and  other  places.  Voelcker's  comparison  by  chemical  analysis  of  the 
augar  beet  grown  in  England,  Belgium,  and  France,  shows*  that  the 
British  climate  is  well  fitted  for  the  growth  of  this  root,  and  Mr.  Dun- 
can's practical  results  at  the  sugar  factory  at  Lavenham,  in  Suffolk, 
"have  set  the  question  finally  at  rest.    In  the  second  season  the  factory 
uras  supplied  with  4,000  to  5,000  tons  of  beets,  which  it  disposed  of  at 
the  rate  of  fifty  to  sixty  tons  per  day.    Hitherto  at  Lavenham  he  has 
stopped  short  of  the  production  of  the  actual  sugar  in  a  crystallized 
state.    As  the  refiner  reduces  the  imported  sugar  to  a  fluid  state  by 
the  addition  of  water,  Mr.  Duncau,  having  purified  the  juice  of  the 
roots,  and  evaporated  from  it  sufficient  water  to  reduce  it  to  syrup, 
transports  it  to  his  refinery  in  London,  where  he  operates  upon  500  tons 
of  colonial  and  continental  sugar  per  week.    This  system  differs  from 
the  continental  plan*    Most  of  the  sugar  there  passes  through  the  hands 
of  the  refiners,  but  is  always  run  down  to  form  a  dry,  amorphous  mass, . 
which  must  be  again  dissolved  before  being  refined.    Mr.  Duncan  saves 
the  expense  of  the  evaporation  of  the  syrup  to  dryness,  and  has  no  re- 
siduum.   It  is  doubtful  whether  this  will  be  the  ultimate  condition  of 
l&swiufacture,  since  the  process  of  Rousseau  appears  to  be  a  more  advan- 
tageous form  in  which  to  carry  the  sugar,  as  regards  its  safety  from 
alteration  as  well  as  the  facility  of  transport. 

There  has  been  much  doubt  as  to  the  suitability  of  the  climate  ot 
England  to  beet  cultivation.    It  is  not  so  much  heat  as  a  dry  and  un- 
clouded sky  which  is  needed  during  the  autumnal  months,  and  which 
makes  the  sugar  in  the  beet.    It  is  also  of  great  consequence  whether 
the  end  of  April  and  the  month  of  May  are  wet  or  dry.  Voelcker,  speaking 
of  England,  states  that  the  more  rain  that  ftills  on  the  land  during  the 
first  two  months  of  the  growth  of  the  beet,  the  better  the  crop  is  likely 
to  turn  out  if  a  dry  autumn  follows. 

In  England  a  light,  very  porous,  and  naturally  poor  soil  is  not  suita- 
ble for  the  beet,  and  will  not  produce  the  crop  economically.  Such  land 
needs  previous  manuring  and  a  liberal  supply  of  superphosphate  at  the 
time  of  sowiug.  The  best  6oil  is  a  good,  well  worked;  deeply  cultivated, 
and  thoroughly  drained  clay  loam.  An  excess  of  lime  in  land  is  not 
required.  Many  clay  lands  contain  sufficient  manures.  The  beet  should 
not  be  grown  in  newly  manured  soils,  as  saline  matters  prevent  the 
crystallization  of  sugar ;  but  on  very  i>oor  land,  farm  manures  or  four 
hundred  weight  of  guano,  as  recommended  by  Voelcker,  should  be 
applied.  He  also  recommends  guano,  bone  dust,  and  superphosphate 
with  sulphate  of  potash ;  but  cautions  against  the  use  of  ammoniacal 
salts  as  increasing  the  tops  and  diminishing  the  percentage  of  sugar; 
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against  chloride  of  sodium,  for  the  latter  cause,  and  against  nitrate  of 
soda  as  delaying  the  ripening. 

In  France  the  following  is  a  common  rotation :  Beet  root,  wheat, 
clover,  wheat,  oats,  beet  root;  or  beet  root,  wheat,  oats,  clover,  beet 
root.  Many  farmers  have  one-third  of  their  land  in  beet  root,  some 
one-fourth,  and  the  larger  portion  one-half  or  more  in  roots,  of  which 
the  beet  is  chief.  The  average  crop  of  the  beet  is  eighteen  tons  per 
acre,  with  land  that  will  produce  thirty-one  bushels  of  wheat.  Guano 
is  rarely  used  on  beet  ground.  On  the  continent  of  Europe  the  beet  is 
looked  upon  as  a  fallow  crop,  and  it  is  considered  good  farming  to  let  it 
both  precede  and  follow  a  corn  crop,  a  common  practice  in  many  parts 
of  Eussia  and  Germany.  In  England  it  is  found  to  follow  spring  wheat 
well  and  not  to  follow  clover  or  grasses. 

To  the  growth  and  extension  of  sugar  beet  cultivation  the  north  of 
France  owes  most  of  its  present  riches.  The  labor  bestowed  on  the  soil 
to  prepare  it  for  culture  of  the  beet  insures,  subsequently,  immense 
wheat  harvests ;  the  area  of  fallow  land  is  greatly  reduced ;  double  the 
number  of  cattle  is  supported,  while  the  cost  of  support  is  diminished 
by  means  of  the  use  of  the  pulp  as  food. 

M.  De  Tocqueville,  at  a  meeting  of  the  Agricultural  Society  of  Com- 
pifegne,  France,  stated  that  the  extent  of  beet  sugar  cultivation  in  the 
department  de  FOise,  is  more  than  11,000  hectares,  or  one-twelfth  of  the 
whole  area  of  France.  The  transportation  of  the  beet  injures  the  coun- 
try roads,  necessitating  constant  and  expensive  repairs.  To  avoid  this 
annoyance  in  this  department  the  work  of  rasping  and  pressing  is  now 
done  on  the  farm  in  some  cases,  and  the  juice  is  conveyed  through  pipes 
often  five,  ten,  and  even  twenty  kilometers,  to  the  sugar  factory.  The 
pulp  is  thus  left  on  the  farm,  and  there  is  an  economy  of  time,  labor, 
and  transport,  and  freedom  from  toll  to  support  the  wear  of  the  roads. 
This  improvement  has  been  carried  out  at  the  manufactory  of  Vau- 
ciennes  near  Cr^py. 

In  the  Journal  de  P  Agriculture,  Paris,  edited  by  M.  J.  A.  Barral,  the 
results  of  experiments  upon  the  growth  of  the  sugar  beet  by  mineral 
salts  at  the  farm  of  the  school  of  Grignon,  made  by  M.  Bertrand,  are 
recorded.  The  mineral  salts  were  chiefly  the  Stassfurth  potash  salt, 
which  was  used  at  the  rate  of  one  ton  per  hectare.  M.  Bernard  con- 
cluded from  his  experiments  that  salts  of  potash  employed  alone  pro- 
duce no  useful  effects  on  the  beet  root.  A  mixture  of  the  potash  salt, 
sal  ammoniac,  and  phospho  guano  slightly  increased  the  harvest,  but  not 
sufficiently  to  warrant  the  outlay.  Similar  experiments  made  in  1867 
show  that  potash  is  not  a  manure  for  the  beet  root. 

The  action  of  salt  as  a  manure  for  beet  roots  has  long  been  acknowl- 
edged. The  beet  is  found  growing  naturally  on  the  sea  shore  in  an  at- 
mosphere impregnated  with  sea  salt.  Four  hundred  and  fifty  to  six  hun 
dred  pounds  of  salt  per  acre,  mixed  with  farm  manure,  purin,  or  guano, 
produced,  almost  instantaneously,  a  development  of  vegetation  in  the 
beet :  but,  while  these  roots  are  excellent  as  food  for  cattle,  they  are 
wholly  unfit  for  the  extraction  of  sugar.  In  manure  for  the  sugar  beet 
there  should  not  exist  any  common  salt,  since  the  salt  unites  with  the 
sugar  forming  a  double  salt,  difficult  to  crystallize,  and  still  more  diffi- 
cult to  separate  the  sugar,  entailing  great  loss  in  manufacture.  The 
fixed  alkaline  salts,  soda,  and  potash,  are  generally  objected  to  for  simi- 
lar reasons,  and  not  only  are  ammoniacal  manures  detrimental  to  the 
industrial  value  of  the  sugar  beet,  but  it  appears  from  some  experiments 
of  M.  Ad.  Renard,*  that  there  is  what  he  calls  a  migration  of  nitrogen 

*  Moniteur  Scientifiqiie,  July,  1869. 
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daring  sugar  making  in  the  Bap.  The  nitrogen  exists  in  the  plant  undei 
two  conditions,  as  in  protein  matters  and  m  ammonia  salts.  During  the 
manufacture  a  portion  of  the  nitrogen  is  eliminated  by  the  different  pro 
cesses  adopted ;  the  lime  added  for  defecation  precipitates  a  considera- 
ble quantity  in  an  insoluble  form,  while  another  portion  is  separated  as 
ammonia  by  the  reaction  of  the  alkaline  earth  upon  the  fixed  nitrogen- 
ized  matters.  MM.  Leplay  and  Cuisinier  had  previously  shown  that 
ammonia  escaped  into  the  atmosphere,  and  Renard's  experiments  were 
directed  to  ascertain  the  actual  amount  of  ammonia  thus  liberated,  and 
whether  it  would  be  advantageous  to  collect  and  preserve  it.  He  found 
that  one  liter  of  juice  gave  0.539  gram  of  nitrogen,  corresponding  to 
0.653  gram  of  ammonia  or  2.103  grams  of  sulphate  of  ammonia.  From 
this  it  would  appear  that  a  manufacturer  working  20,000,000  kilograms 
of  beets  yearly  would  separate  4.386  kilograms  of  sulphate  of  ammonia. 

Notwithstan  ung  this  objection  to  the  use  of  ammouia  salts  in  manures 
for  the  beet,  it  is  remarkable  that  Silesian  beets  grown  in  England,  (Bark- 
ing Creek,)  raised  entirely  on  sewage,  and  which  were  subsequently  exam- 
ined by  Professor  Voelcker,  proved  the  highest  in  sugar  of  all  the  speci- 
mens analyzed  by  him,  yielding  13.19  per  cent,  of  sugar,  while  the  al- 
buminous compounds  present  were  in  unusually  small  proportion. 

It  is  by  no  means  settled  in  France  what  soil  produces  beets  with  most 
sugar.  Leplay  states  that  calcareous  soils  are  most  favorable;  Marchand 
believes  quite  the  reverse,  that  the  sugar  bears  no  relation  to  the  car 
bonate  of  lime  present  in  a  soil ;  but  that  it  does  bear  a  very  mani- 
fest relation  to  the  amount  of  alumina  present,  and  this  he  thinks  is 
because  the  clay  contains  an  evident  amount  of  potassa,  sometimes  up 
to  four-hundredths  of  its  weight,  and  that  this  alkali  is  necessary  for  its 
growth,  and  is  always  found  in  the  ash  of  the  root,  and  therefore  that  the 
richness  in  sugar  is  finally  dependent  on  the  available  potash  of  the  soil. 

The  question  as  to  the  advantage  of  removing  the  leaves  from  the 
growing  beet  with  the  idea  of  augmenting  the  sugar  in  the  root,  has 
been  definitely  settled  by  experiment  carried  out  in  Germany  in  1864 
and  1865.  In  1864,  equal  areas  of  land  of  similar  quality  were  planted 
in  roots  with  the  following  results: 

Pounds. 

Beets  deprived  of  leaf  three  times 13, 725 

Beets  deprived  of  leaf  twice 14,600 

Beets  with  leaf 1G.957 

A  similar  experiment  in  1865,  by  different  observers,  yielded: 

Leaves,  pounds.     Roots,  pounds. 

Beets  with  leaf. 15,292  52,502 

Beet*  deprived  of  leaf  one© 21,016  47,410 

Beets  deprived  of  leaf  twice 26,532  42.71C 

Subsequent  experiments  have  led  many  German  observers  to  conolude 
that  there  is  a  loss  of  thirty  to  fifty  per  cent,  of  sugar  by  taking  off  the  leaves. 

Beets  require  a  fertile  soil,  abundant  labor,  and  frequent  weeding — 
conditions  which  are  compensated  by  the  advantage  of  clean  land,  the  de- 
struction of  useless  weeds,  and  the  raising  from  the  lower  beds  of  the  soil 
mineral  food  which  may  subsequently  be  laid  on  the  surface,  and  fur- 
nish a  large  and  nutritive  crop,  support  a  plentiful  stock  yard,  supply 
an  abundant  manure  heap,  and  better  prepare  the  ground  for  wheat  than 
any  other  crop  in  the  rotation.  The  most  favorable  period  for  sowing  seed 
Is  between  April  24  and  May  10,  in  the  district  in  the  latitude  of  Paris ; 
experience  having  shown  that  the  saccharine  riches  of  the  beet  diminish 
very  perceptibly  when  sowing  is  delayed  beyond  .the  latter  .date.    The  fol- 
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.owing  table,  given  by  M.  Eugene  Mardiand,  in  his  memoir  on  the  agri- 
culture of  the  district  of  Caux,  department  of  the  Lower  Seine,  France, 
published  in  the  proceedings  of  the  imperial  and  Central  Society  of  Agri- 
culture for  1800,  shows  the  influence  of  the  date  of  sowing  the  seed  upon 
the  total  production  and  saccharine  riches  of  the  crop: 
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4,733 
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5,271 
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11.60 
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Juno    2 

20,750 

9.  54 
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The  following  conclusions  drawn  from  the  foregoing  by  M.  Marchand 
appear  to  be  justified: 

1.  The  weight  of  product  is  in  proportion  to  the  early  sowing  of  seed. 

2.  The  proportion  of  sugar  increases  with  the  age  of  the  root. 
Leplay,  in  his  researches  on  the  sugar  beet,  had  previously  shown  that 

the  leaves  of  the  beet  acquire  their  greatest  development  about  the  15th 
of  August,  and  that  accumulation  of  sugar  iu  the  roots  takes  place  only 
when  the  leaves  have  obtained  their  maximum  development.  This  is  in 
accordance  with  the  supposed  function  of  leaves,  the  assimilation  of 
carbon  and  the  formation  of  carbohydrates,  to  which  is  to  be  added  the 
tendency  of  the  species  not  to  accumulate  in  its  tissues  any  extensive 
deposits  of  starchy  or  saccharine  principles.  As  the  development  of 
leaf  depends  upon  solar  heat,  the  amount  of  heat  received  by  the  soil 
or  plant  during  its  growth,  becomes  the  measure  of  the  amount  of  sugar 
produced  within  the  beet  root  during  that  period. 

The  following  figures  also  from  the  memoir  of  Marchand,  show  these 
facts :* 
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Aug.  15. 


t*.  36 
8.  09 
7.68 
7.17 
6.67 
6.17 
5.  65 


Nor.  1. 


8.36 
8.19 
7.94 
7.63 
7.  :w 
7.03 
6.71 


#In  this  paper  both  the  metrical  and  tho  English  system  of  weights  and  measures 
have  been  mentioned.  Tho  following  standards  will  connect  them:  An  arc  is  equal  to 
119.6  square  yards,  and  a  hectare  is  100  ares,  or  2.47  English  acres.  A  kilogram  equals 
23 i>ounds  avoirdupois }  a  hectoliter  is  equal  to  22  gallons,  or  2.75  bushels. 
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This  table  shows  conclusively  that,  with  the  lateness  of  the  sowing, 
the  amount  of  solar  heat  is  decreased,  and  that  the  return  in  sugar 
and  in  general  weight  of  crop  is  diminished  in  a  corresponding  ratio ; 
the  level  of  the  scale  of  degrees  of  heat  during  the  period  of  growth 
keeps  even  with  the  yield  of  sugar,  the  percentage  relation  being  shown 
in  the  last  two  columns,  and  as  the  influence  of  solar  heat  in  producing 
sugar  is  exerted  upon  the  leaves  of  the  plant,  it  proves  the  influence  of 
the  latter  upon  sugar  growth,  and  hence  the  impropriety  of  the  practice 
of  stripping  off  the  leaves  from  the  plant  at  any  period  of  its  active 
growth,  especially  during  September  and  October. 

By  the  table  it  will  be  seen  that  1,501  degrees  of  heat  were  exerted 
upon  the  roots  pulled  on  the  15th  of  August,  and  2,464  degrees  upon 
those  allowed  to  grow  to  the  1st  of  November;  that  is,  the  latter  re- 
ceived fifty  per  cent,  more  of  solar  heat  than  the  former,  and  yet  the 
increase  of  sugar  does  not  appear  to  be  more  than  one-fifth  tb  one-eighth 
of  the  total  amount.  An  average  of  four-fifths  of  the  sugar  was  pro- 
duced by  the  15th  of  August,  and  one-fifth  more  was  added  by  the  next 
three  months'  growth.  This  result  is  similar  to  the  result  obtained  in 
the  experiments  made  in  the  laboratory  of  this  Department  during  the 
summer  of  1866  and  detailed  in  the  report  for  the  year  1867,  in  proving 
that  the  increase  of  sugar,  during  the  later  months  of  the  beet  growth, 
is  so  very  slight  that,  practically,  nothing  is  gained  by  allowing  the 
roots  to  remain  in  the  soil,  when  by  their  removal  the  land  might  be 
prepared  for  another  crop.  The  report  alluded  to*  shows  that  the  sugar 
figure  increases  with  the  rain-fall  very  remarkably,  so  that  solar  heat 
alone  should  not  be  looked  upon  as  the  sole  determining  agent  or  cause 
of  the  sugar  ratio,  but  that  moisture  or  rain-fall  should  also  be  consid- 
ered. It  is  interesting  to  observe  the  similarity  in  the  sugar  value  ot 
the  roots  in  the  later  weeks  of  growth,  whether  the  roots  be  grown  in 
France  or  in  the  United  States. 

At  the  general  meeting  in  1869  of  the  French  Society  for  the  En- 
couraging of  National  Industry,  M.  Heuze  read  a  report  outhe  system  of 
agricultural  distilleries,  as  developed  by  M.  Champonnois,  and  applied 
on  a  great  number  of  farms  in  France,  and  in  other  countries  of  Europe. 

This  special  industry,  the  manufacture  of  alcohol  from  beet  root,  had 
its  origin  fifteen  years  since,  when  the  successive  failures  of  the  vintage 
harvests  greatly  increased  the  price  of  alcohol,  which  had  been  hitherto 
manufactured  from  grapes,  first,  in  the  regions  of  the  south  and  south- 
west of  France,  by  the  distillation  of  poor  and  spoiled  wines ;  and,  then 
in  the  region  of  the  northeast,  by  the  distillation  from  the  Jerusalem 
artichoke,  or  the  potato. 

In  the  department  of  the  north  spirit  was  distilled  from  grain,  or 
from  molasses :  this  was  pursued  with  such  energy  that,  in  a  few  vears, 
not  only  was  tne  deficit  of  production  made  up,  but  a  surplus  of  alcohol 
was  produced,  so  that  the  price  of  alcohol,  which  in  1864  reached  205 
francs  the  hectoliter,  fell  in  a  short  time  to  50  francs,  what  it  had  been  in 
1858.  This  produced  a  crisis  in  the  north,  resulting  in  bankruptcy  to 
many  who  had  established  large  distilleries.  It  did  not.  however,  crush 
out  the  farm  distilleries,  which  withstood  the  shock,  ana  gradually  aug- 
mented in  number,  so  tliat,  in  place  of  two  hundred  distilleries  existing 
in  1858,  the  period  of  the  crisis,  the  number  is  not  less  now  than  five  hun- 
dred, spread  over  sixty  departments,  and  the  alcoholic  production  of 
which  is  not  less  than  300,000  hectoliters  per  year,  equal  to  one-fourth 
of  the  total  consumption,  in  France,  of  alcohol  and  brandy. 
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The  system  of  agricultural  distilleries  of  Champonnois  consists,  first, 
iu  extracting  from  the  beet  all  the  sugar  it  contains  for  conversion  into 
alcohol ;  second,  leaving  in  the  residuum  all  the  alimentary  principles 
which  the  root  contains ;  in  other  words,  in  separating  the  beet  root  into 
two  products,  one,  commercial  and  exportable— alcohol ;  the  other, 
pulp,  or  nutritious  matter,  preserved  on  the  farm,  and  convertible  into 
meat,  milk,  and  manure.  This  division  of  products  necessitated  a  differ- 
ent apparatus  from  the  one  previously  in  use,  which  left  three  products, 
alcohol,  pulp,  and  liquor,  a  liquid  which  contained  all  the  albuminous 
and  alimentary  principles,  which  was  allowed  to  waste  in  pits,  trenches, 
and  watercourses,  and  which,  by  fermentation,  became  detrimental  to 
public  health. 

The  radical  idea  involved  in  the  system  of  Champonnois  consists  in  sub- 
stituting this  waste  vinous  liquid  for  water,  in  displacing  or  removing 
the  saccharine  juice  of  the  beet ;  thus  leaving  deposited  in  the  pulp  all 
the  alimentary  principles  with  which  the  vinous  liquid  was  charged, 
so  as  to  restore  the  whole  constitution  of  the  beet,  minus  the  sugar. 

To  carry  out  this  original  idea,  it  was  necessary  that  it  should  be  ac- 
complished by  the  resources  at  command  on  the  farm ;  the  machinery 
must  be  simple  and  cheap,  and  easily  manageable  by  the  ordinary  la- 
borers of  the  country.  The  whole  apparatus  had  to  be  remodelled. 
In  lieu  of  the  primitive  root-slicer,  ot  disc-shape,  Champonnois  adapted 
a  centrifugal  root-cutter,  by  which  a  perfectly  uniform  division  of  the 
root  was  obtained,  with  an  economy  of  power.  The  distilling  ap- 
paratus, hitherto  made  of  copper,  very  expensive,  and  not  capable 
of  meeting  the  new  demand,  and  which  produced  a  poor  wine,  very 
turbid,  slightly  acid,  and  corroding  the  copper  utensils,  was  replaced  by- 
column  stills  of  cast-iron,  of  a  more  moderate  price,  and  with  the 
portions  for  exhausting  much  more  effective  and  safer  in  the  process. 
These  were  coated,  to  prevent  corrosion  or  oxidation,  with  varnish  ap- 
plied hot ;  and  where  the  wine  was  likely  to  come  in  contact  with  the 
metal,  a  fixed  salt  was  applied.  By  thus  successively  modifying  or  re- 
placing the  old  pieces  by  others  better  adapted  to  the  purpose,  this 
new  industry  of  distilling  beet  root  was  created.  To  ascertain  the  real 
value  of  these  improvements,  the  syndical  chamber  of  farmer  (Jistillers 
entered  upon  an  inquiry,  which  included  the  results  obtained  on  five 
hundred  farms  provided  wifh  the  distilling  apparatus  of  Champonnois. 
This  inquiry  has  shown  that,  beet  root  culture,  before  the  distillation  of 
the  root,  covered  1,947  hectares,  while  now  it  occupies  21,405  hectares ; 
that  the  wheat  crop  which  then  extended  over  21,906  hectares,  now 
covers  27,570  hectares;  that  in  these  five  hundred  farms  the  mean 
product  of  corn  was  19  hectoliters,  52  liters  per  hectare,  while  now  it  is  27 
hectoliters,  75  liters  per  hectare ;  that  these  farms,  before  the  intro- 
duction of  the  distillery,  supported  annually  an  average  of  26,386  head  of 
cattle,  and  fattened  6,955  head,  while  now  they  are  capable  of  supporting 
51,449  head,  and  fattening  4G^656  head :  lastly,  that  these  farms,  with- 
out the  Champonnois  system  of  distilling,  employed  in  winter  4,767 
workmen,  in  summer  9,851;  while  at  present  they  employ  in  winter 
14,718  men,  and  in  summer  25,755. 

These  data  show  that  this  system  of  farm  distillation  is  a  powerful 
help  to  the  agriculture  of  the  north  of  France,  enabling  it  to  arrive  at 
a  cheap  production  of  the  cereals  and  of  live  stock ;  in  fact,  since  the 
establishment  of  these  distilleries,  the  surface  cultivated  in  beet  has  in- 
creased 19,458  hectares,  5,764  hectares  of  which,  subsequently  under 
wheat,  has  annually  increased  the  alimentary  resources  by  251,600  hec- 
toliters of  wheat,  having  a  total  value  of  5,032,000  francs. 
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The  21,000  hectares,  under  beet,  giving  an  average  of  35,000  kilo 
grams  (or  35  tons)  per  nectare,  produce  every  year  735,000  tons  of  roots, 
which,  yielding  seventy  per  cent,  of  pulp,  give  514,500  tons  of  pulp, 
having,  at  ten  francs  a  ton,  a  total  value  of  5,145,(M)0  francs ;  and  by 
the  aid  of  this  enormous  quantity  of  pulp  there  have  been  fattened  or 
supported,  yearly,  65,700  head  of  horned  cattle.  The  animals  so  treated 
fifteen  years  ago  on  89,460  hectares,  representing  the  five  hundred 
farms,  were  only  32,381  head  of  cattle,  or  0.36  head  per  hectare ;  to-day 
there  are  98,100  head  which  represent  1.09  per  hectare:  these  animals 
produce  yearly  411,600  tons  of  manure,  or  for  every  nectare  in  beet 
21,000  kilograms  of  manure. 

The  735,000  tons  of  beet,  at  a  mean  yield  of  four  per  cent.,  have  given, 
annually,  294,000  hectoliters  of  alcohol,  which,  at  an  average  of  50 
francs  per  hectoliter  of  crude  alcohol,  yields  a  revenue  of  14,700,000 
francs,  yielding  a  profit  to  the  state  of  20,106,000  francs. 

Comfort  and  occupation  are  thus  carried  into  the  homes  of  the  peas- 
antry, and  the  tendency  of  men  to  rush  into  cities  is  checked,  by  offering 
to  mechanics  and  artisans  occupation  in  the  country,  and  to  farm 
laborers  extended  employment  from  intensive  culture. 

Of  the  value  of  beet-pulp,  as  an  article  of  nutriment  and  a  fattener  of 
sheep  for  market,  the  trials  of  M.  Reisel,  a  large  sheep  grower  near 
Paris,  are  worthy  of  note,  and  prove  that  beets,  in  any  form,  whether 
raw,  cooked,  or  in  pulp,  suffice  to  keep  animals  in  a  state  ready  at  any 
time  to  be  brought  to  the  slaughter-house.  His  experiment  with  cows 
had,  a  similar  result ;  he  fed  seven  animals  daily  with  one  hundred  and 
six  pounds  of  beet-pulp,  fromaChamponnois  distillery,  and,  in  addition, 
during  the  last  few  days,  a  mixture  of  bruised  barley  and  oats,  or  oats 
aione. 

The  first  three  cows  received  daily  six  pounds  eight  ounces  of 
grain,  and  the  last  four  only  four  pounds  and  four  ounces ;  they  were 
fed  from  five  to  six  months,  and  yielded  a  large  profit  when  sold,  con- 
sidering the  value  of  the  pulp  and  grain. 

As  this  great  source  of  national  wealth  and  comfort  is  justly  ascribed 
to  the  effects  of  Champonnois,  the  Imperial  and  Central  Society  of  Ag- 
riculture (France)  bestowed  on  him  their  gold  medal ;  in  1855  he  re- 
ceived from  the  same  society  the  grand  gold  medal,  and  the  grand 
medal  of  honor  at  the  Universal  Exposition ;  in  1856  a  gold  medal  from 
the  Society  for  Encouraging  National  Industry ;  and  in  1858  the  cross 
of  the  Legion  of  Honor. 

The  Society  for  Encouraging  Industry  having  found  in  the  system  of 
Champonnois  the  complete  realization  of  their  views  in  the  creation  of 
mechanical  industry  in  connection  with  farm  labor,  have  also  decreed 
to  him  the  grand  prize  lately  founded  by  the  Marquis  d'Argenteuil. 

Among  the  many  processes  and  improvements  which  have  been  de- 
veloped of  late  years  for  the  manufacture,  there  is  none  which  promises 
more  benefit  to  the  public,  and  especially  to  the  farm  manufacturers  of 
beet  sugar,  than  the  new  process  of  M.  Emile  Rousseau,  which  has  for 
its  basis  the  formation  of  sucrate  of  lime. 

Years  ago  Peligot  and  Pelouze  had  shown  that  cane  sugar  or  beet 
sugar,  when  it  entered  into  combination  with  lime,  was  not  altered  in 
its  character,  and  might  be  separated  again  without  loss  of  its  primitive 
qualities ;  in  1838  Kuhlmann  had,  in  laboratory  practice,  ascertained 
the  stability  of  the  compound  of  sugar  with  lime  exceeding  that  of  solu- 
tions of  free  sugar,  and  proposed  to  separate,  by  means  of  carbonic  acid, 
the  lime  combined  with  the  sugar  in  the  juice  submitted  to  defecation, 
so  as  to  avoid  the  use  of  animal  black.    This  was  oid^^^x^^N^^ 
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however;  the  realization  of  the  industrial  process  belongs  wholly  to  E. 
Eousseau,  known  previously  under  the  name  of  saturation.  This  method 
was  originally  a  species  of  defecation  employing  an  amount  of  lime  pro- 
portional to  the  foreign  matters  in  the  sugar  contained  in  the  juice  made 
at  a  low  temperature,  and  upon  the  consequent  neutralization  of  the 
lime  by  means  of  carbonic  acid.  In  Rousseau's  hands  this  has  been  a 
gradual  and  growing  improvement.  In  1861  he  proposed  to  heat  the 
sugar  juice  in  the  boiler  with  a  few  thousandths  of  sulphate  of  lime,  so 
as  to  reunite  all  the  albuminoid  matters  coagulated  into  a  compact  form. 
The  juice  thus  cleared  was  then  mixed  with  hydrated  peroxide  of  iron 
and  agitated  at  a  heat  below  boiling  point,  which  rendered  the  coloring 
matter  insoluble ;  the  oxide  of  iron  was  then  removed  by  rest  and  de- 
cantation,  and  the  clear  liquid  concentrated.  In  1864  Eousseau  pro- 
posed to  substitute  for  the  oxide  of  iron  sucrate  of  lime,  and,  by  forming 
a  chemical  compound  of  sugar  and  lime,  solid,  insoluble  in  the  cold,  to 
preserve  in  that  form,  and  permanently,  the  sugar  of  juices  or  of  sirups 
of  the  manufactory,  and  thus  to  render  easy  the  production  and  the 
transport  upon  the  farm.  Lastly,  as  a  consequence  of  this  improvement, 
he  invented  a  new  animal  black,  the  low  price  of  which  would  prevent 
any  necessity  for  its  recovery,  and  allow  of  its  being  rejected  for  sec- 
ond use;  this  would  completely  obviate  the  necessity  in  sugar  refineries 
of  reviving  the  black.  An  attentive  study  of  the  properties  of  bone 
black  had  satisfied  M.  Eousseau  that  the  decolorizing  property  of  black 
resided  essentially  in  the  nitrogenized  matters;  in  other  words,  charcoal 
not  azotized  will  not  decolor ;  he  then  replaced  the  animal  black,  or 
phosphate  of  bones,  with  clay,  which  he  calcined  with  twenty-five  per 
cent,  of  horse  manure,  or  even  with  night  soil,  and  thus  obtained  an 
energetic  and  concentrated  animal  black. 

On  the  old  praetice,  the  sugar  juices  unfiltered  and  the  colored  sirups 
at  25°  are  filtered  through  the  bone  black  repeatedly  as  many  as  twenty 
or  twenty-five  times,  and  then  calcined  to  restore  the  decolorizing  prop- 
erty. By  the  use  of  this  new  black  the  liltrations  are  reduced  one-hafr, 
the  cost  of  black  is  greatly  lessened,  there  are  no  calcinations,  as  the 
residual  black,  when  it  has  lost  its  decolorizing  property,  is  sold  as  ma- 
nure ;  this,  for  manufactories  where  sometimes  from  165  to  420  bushels 
of  black  are  used  daily,  becomes  a  notable  economy. 

Rousseau's  improvement  of  1806  is  not  less  marked  as  at  present 
practiced ;  it  consists  of  converting  the  sugar  of  juices  and  sirups  into 
sucrate  of  lime,  which  possesses  the  following  properties : 

Sucrate  of  lime  is  solid,  like  fine  sand,  more  or  less  colored,  according 
to  the  purity  of  the  original  liquid ;  it  is  sometimes  pure  white,  when 
formed  in  weak  sugar  liquors,  insoluble  in  concentrated  sugar  solutions, 
and  almost  insoluble  in  cold  water ;  it  dissolves  in  hot  water  and  in  a 
solution  of  sugar  which  is  twice  as  strong  in  sugar  as  the  sucrate.  In- 
capable of  undergoing  fermentation,  and  consequently  free  from  mould- 
ing or  undergoing  internal  changes,  and  not  liable  to  attacks  of  para- 
sitic animals  on  account  of  its  alkalinity,  its  preservation  unaltered  is 
assured  for  an  unlimited  period. 

This  sucrate  contains  in  the  moist  or  fresh  state  from  forty  to  fifty  per 
cent,  of  crystallizable  sugar,  and  when  dried  seventy  per  cent.,  so  that 
in  a  small  volume  and  with  an  augmentation  of  weights  of  between 
thirty  and  forty  per  cent.,  it  concentrates  all  the  saccharine  riches  of 
any  plant,  whether  cane,  beet,  sorghum,  or  other  sugar-producing  plant. 
As  a  transportable  material  the  sucrate  will  cost  no  more  than  crude 
sugars,  as  the  difference  in  weight  of  the  lime  is  not  greater  than  the 
weight  of.  the  impurities.    Distant  manufacturers  can  purchase  sucrate 
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to  add  to  their  own  production,  and  the  work  can  be  carried  on  daring 
summer ;  thus  many  advantages  depend  upon  the  form  of  the  sucrate. 

The  mode  of  forming  the  sucrate  (sucratation,  as  it  is  called  in  French) 
is  as  follows :  After  the  ordinary  juice— cane  or  beet — fresh  from  the 
rasp,  is  defecated  with  sufficient  lime  to  coagulate  albuminous  and  cheesy 
principles,  the  juice  is  evaporated  in  a  pan  to  mark  from  30°  to  32°  of 
the  areometer,  then  left  to  cool.  It  is  upon  this  cold  juice  that  sucra- 
tation  is  effected,  for  as  the  sucrate  of  lime  dissolves  in  a  hot  liquid  it 
is  necessary  to  act  upon  the  juice  or  sirup  at  ordinary  temperatures. 
The  sucrating  vessel  is  of  cast  iron,  circular,  furnished  with  a  lid  traversed 
by  an  arbor  with  spokes  or  pallets,  and  a  hopper  worked  by  rack-work, 
to  allow  the  lime  to  fall  in  proper  quantity  into  the  juice  while  the 
latter  is  being  agitated  with  the  pallets ;  this  hastens  the  combination 
of  lime  with  the  sugar ;  the  quicklime  has  been  treated  with  water 
beforehand  to  bring  it  into  the  condition  of  a  calcium  lnonohydrate,  and 
reduced  to  fiue  powder.  By  the  agitation  crystals  form  and  agglutinate 
with  the  development  of  heat,  the  grains  increase  in  size,  become  more 
dense,  and  by  the  constant  stirring  fall  to  the  bottom  in  masses,  and  if 
the  agitation  be  earned  on  to  the  completion  of  the  union  of  lime  and 
sugar  the  whole  liquid  becomes  a  solid  mass.  One  hundred  parts  of 
sugar  absorbed  fourteen  parte  of  lime  in  laboratory  trials  and  nineteen 
to  twenty  parts  on  a  manufacturing  scale. 

In  place  of  pushing  the  process  to  this  point,  only  half  of  the  liquid  is 
gacratated  and  the  product  formed  is  removed  from  the  vessel,  placed 
on  a  sieve,  drained  and  dried.  The  other  half  of  the  sirup  remaining 
in  the  vessel  is  strengthened  by  new  and  cold  sirup  weighing  30° 
to  32°,  and  half  sucratation  again  effected  as  above.  This  is  repeated 
up  to  the  last  batch  of  the  day's  work,  which  is  sucratated  completely. 
As  this  last  operation  contains  all  the  saline  matters  of  the  whole  liquids 
united,  it  is  set  aside  as  impure  sugar. 

The  sucrate  thus  obtained  may  bo  dried  still  further  in  the  air  until 
it  loses  twenty-seven  to  thirty  per  cent,  of  its  weight,  when  it  will  be 
found  to  contain  in  one  hundred  parts  seventy  parts  of  sugar,  twenty 
of  lime,  and  ten  of  water.  Thus  dried  it  has  a  gray  or  brown  color,  like 
manna  to  the  touch,  and  when  strongly  pressed  between  the  lingers  falls 
to  powder.  Nearly  insoluble  in  cold  water  it  may  readily  be  freed,  by 
washing  from  the  traces  of  sirup  adherent  to  it,  and  it  is  then  pure  and 
perfectly  white ;  it  may  now  be  boxed  and  put  in  bags  without  fear  of 
undergoing  any  change. 

The  apparatus  necessary  for  a  manufactory  of  this  kind  is  indepen- 
dent of  the  ordinary  apparatus  required  for  extracting  the  juice,  as 
rasps,  mill,  press,  generator,  and  movable  steam  power  as  employed  on 
farms.  There  is  only  required,  in  order  to  work  up  nine  to  fourteen 
millions  pounds  of  beet-root,  two  large  defecating  vessels  of  sheet  iron, 
two  evaporating  basins,  and  sucratating  vessel,  as  described;  this  appa- 
ratus has  not  cost  in  France  more  than  30,000  francs. 

By  the  manufacture  of  sucrate  of  lime  on  the  farm,  the  end  hitherto 
sought  in  the  culture  of  the  beet,  it  is  believed,  will  be  attained.  The 
beetjuice  being-converted  into  sucrate  in  winter,  and  the  sugar  stored 
up  in  a  marketable  form  to  be  transported  in  summer,  there  is  left  to 
the  farmer  the  pulp  for  fattening  his  stock  without  loss  of  any  of  the 
fertilizing  elements  of  which  the  soil  had  been  robbed,  and  which  can  be 
returned  direct!  v  to  the  land. 

With  four  or  live  thousand  tons  of  beet  this  manufacture  begins  to  be 
profitable,  and  the  farm  laborer  is  assured  of  constant  employment 
through  the  winter.     In  a  previous  part  of  this  article,  the  value  ot 
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the  distillation  of  beet-juice  was  shown  as  an  addition  to  farm  culture. 
It  is  believed  that  the  Kousseau  process  is  even  more  valuable  than  the 
distillation ;  for  it  takes  two  of  sugar  to  make  one  of  alcohol,  and  the 
alcohol  must  be  sold  at  a  low  figure,  and  its  employment  is  limited;  but 
the  consumption  of  sugar  is  unlimited,  and  the  establishment  of  a  su- 
crating  establishment  is  much  less  costly  than  a  distillery. 

This  process  of  Rousseau  promises  to  produce  a  revolution  in  the  man- 
ufacture of  sugar,  and  well  deserves  the  attention  of  all  farm  and  mer- 
chant manufacturers  of  sugar,  whether  from  sorghum,  beet,  or  cane.  It 
has  been  put  in  actual  practice  in  the  West  Indies,  with  success,  and 
the  sucrate  from  that  source  is  now  an  article  in  the  sugar  market  at 
Havre,  (France.) 

From  Hon.  C.  C.  Andrews,  minister  resident  of  the  United  States  at 
Stockholm,  we  learn  that — 

Beet-sugar  manufacture  is  in  its  infancy  in  Sweden,  there  being  only  two  factories 
in  that  kingdom — one  at  Stockholm,  built  in  1869,  and  one  at  Landscrona ;  three  addi- 
tional factories  are  in  course  of  erection.  The  machinery  has  been  brought  from 
Prague,  the  complete  outfit  for  one  factory  costing  $67,000,  the  capacity  of  which  is 
from  9,000  to  10,000  tons  of  beets  yearly.  The  roots  are  purchased  at  twenty-six  cents 
per  hundred  pounds ;  are  not  so  rich  in  saccharine  juice  as  those  raised  in  Germany  or 
France;  nine  per  cent,  is  the  average  richness  of  the  juice  in  sugar.  One  crop  of  beets 
is  taken  off  the  land  every  third  year,  phosphatio  manures  being  the  chief  amendments. 
To  tncourage  the  cultivation  of  the  beet  the  manufacturer  has,  in  some  instances,  con- 
tracted with  the  farmers,  guaranteeing  a  net  profit  of  $10  per  acre,  with  the  conditions 
that  the  instructions  of  the  manufacturer  are  to  be  followed  and  that  he  has  the  liberty 
to  inspect.  For  a  factory  of  the  above  capacity  750  acres  require  to  be  cultivated.  The 
seed  is  usually  sown  in  April,  and,  in  order  to  obtain  a  good  variety,  the  practice  is  to 
out  out  a  small  slice  from  several  beets  supposed  to  be  of  superior  quality.  Each  piece 
is  then  put  in  a  solution  of  salt  in  water;  those  which  contain  much  sugar  will  sink, 
and  those  beets  from  which  they  were  cut  are  planted  for  seed.  The  roots  are  tit  for 
lifting  at  the  close  of  September,  and  the  factory  works  from  then  until  sprouting  com- 
mences, about  the  middle  of  February.  The  roots  are  stored  in  heaps  or  long  pits, 
with  open  passage  ways  through  them  to  prevent  heating,  and  covered  with  clay  on 
outside  to  keep  off  frost. 

The  Rousseau  process,  already  described,  is  adopted  in  one  of  the 
factories. 

Through  the  kindness  of  Mr.  George  T.  Allen,  United  States  consul 
at  Moscow,  Eassia,  information  has  been  received  at  the  Department  of 
the  progress  of  this  industry  in  that  extensive  country.  Mr.  Allen  has 
forwarded  a  letter  from  Mr.  James,  an  extensive  grower  and  manufac- 
turer in  the  government  of  Yoronetz,  about  200  miles  south  of  Moscow. 
Beets  are  extensively  cultivated  in  the  southern  and  southwestern  parts 
of  Russia — in  Kiev,  Karkob,  Pultowa,  and  Tchernia.  The  factories  are 
large,  and  surrounded  by  large  beet  farms  from  1,000  to  2,000  acres  in 
extent.  In  the  central  states  the  farms  do  not  exceed  500  or  600  acres, 
but  the  factories  are  worked  with  energy;  and  although  the  winters  are 
severe,  the  crops  are  abundant,  remunerative,  and  certain  ;  Mr.  James 
stating  that,  during  a  period  of  eighteen  years,  he  only  experienced  four 
unfavorable  summers.  When  the  northeast  wind  blows  in  spring,  flies 
and  caterpillars  will  often  destroy  a  whole  crop  in  a  few  days.  The 
average  yield  of  beets  is  from  nine  to  ten  tons  per  acre,  the  juice  yield- 
ing seven  to  eight  per  cent,  of  sugar  in  the  middle  governments;  those 
grown  further  south  yielding  more  sugar.  Boggy  or  peaty  land  is  found 
to  be  very  injurious  to  the  sugar  beet  by  introducing  too  much  saline 
matter  aud  probably  nitrates,  the  presence  of  which  involves  extra  ex- 
pense and  trouble  to  separate  the  sugar  from.  New  and  rich  lands 
should  always  be  cropped  two  or  three  years,  otherwise  the  beets  become 
too  saline.  When  well  manured  with  bone-dust  or  bone  ashes  the 
ground  is  commonly  cropped  three  or  four  years  successively,  without 


BEET  SUGAR  MANUFACTURE  IN  EUROPE.         345 

change,  and  then  yields  fine  crops  of  wheat,  oats,  and  rye.  When  the 
beets  are  left  out  in  autumn  the  leaf  and  small  end  are  cut  off  in  the  field, 
and,  as  the  beet  root  is  driven  home,  cattle,  horses,  pigs,  and  sheep  feed 
on  the  refuse,  which  affords  two  months'  fodder.  When  the  juice  is 
pressed  from  the  pulp  the  latter  is  stored  for  winter.  Mr.  James  buys 
in  autumn  150  or  200  bullocks,  which  are  fed  through  the  whole  winter 
on  this  pulp,  with  the  slight  addition  of  straw  and  hay;  in  March  they 
are  fat  and  are  sold  with  good  profit,  leaving  4,000  to  5,000  tons  oJ 
manure.  The  treacle  which  is  left  from  the  draining  of  the  sugar  is  sold 
to  distillers. 

In  the  yearly  report  for  1867  reference  was  made  to  the  process  ot 
Schuzenbach  for  treating  beets  to  obtain  the  sugar,  the  main  feature  of 
which  consisted  in  slicing  and  drying  the  beets  beforehand,  which 
allowed  the  storage  of  the  beet  and  its  manufacture  throughout  the 
winter  without  any  further  loss  of  sugar  by  fermentation  or  internal 
changes  within  the  root  produced  by  frosts  or  sprouting;  this  process 
has  not  been  generally  adopted.  Since  then  he  has  introduced  the  use  of 
alcohol  to  remove  the  sugar  from  the  sliced  beets.  This  improved  pro- 
cess can  hardly  be  economically  or  extensively  applied  in  this  country 
on  account  of  the  high  price  of  alcohol.  It  has  not  yet  been  adopted  in 
any  large  factory  in  Europe. 

The  following  communication  upon  the  beet  and  beet  sugar  in  Europe 
has  been  furnished  to  the  Department  by  M.  B.  Landreth: 

BEET  SUGAE  PBODUCTION  IN  EUBOPE. 

Sir  :  I  have  the  honor  to  present,  in  accordance  with  your  Tequest,  notes  upon  the 
culture  of  the  sugar  beet  and  its  manufacture,  made  during  my  tour  of  observation  in 
Europe,  to  which  I  have  added  such  other  facts,  obtained  both  at  homo  and  abroad, 
from  various  sources,  as  are  deemed  timely  and  suggestive  in  the  present  state  of  home 
progress  in  an  interesting  industrial  experiment. 

The  beet  is  indigenous  to  Central  and  Western  Europe,  being  toundwild  from  North- 
eastern Germany  to  the  coast  of  Portugal.  This  root  serves  three  purposes :  first,  as  a 
table  vegetable :  second,  as  an  article  for  stock  feeding ;  and,  third,  for  the  manufacture 
of  sugar  and  alcohol. 

It  belongs  to  the  botanical  division  of  plants  called  exogens,  or  those  which  grow 
from  the  outside  and  have  two  cotyledons,  or  seed  leaves.  Ft  is  also  a  biennial  plant, 
and,  like  others  of  its  class,  matures  its  seeds  and  terminates  its  existence  in  two  years. 
Its  generic  name  is  beta,  from  bett>  the  Celtic  for  red.  The  French  called  the  long  red 
beet  betterave ;  and  it  was  afterward  called  by  the  English  "root  of  scarcity,"  probably 
from  the  fact  that  in  times  of  famine  those  in  need  ate  it,  but  at  other  times  it  was  not 
used  for  food.  Even  to  the  present  day  this  root,  so  generally  used  upon  tho  tables  of 
our  people,  is  a  stranger  to  those  of  our  transatlantic  cousins,  and  when  used  by  them 
is  rather  for  a  garnish  than  as  a  distinct  dish.  Tho  foliage,  however,  of  some  of  tho 
white  varieties  is  in  very  general  use  there,  tho  lamina  of  the  leaves  being  used  as 
spinach  or  in  soups,  and  the  midribs  boiled  and  eaten  with  melted  butter,  as  we  eat 
asparagus. 

There  are  many  varieties  in  cultivation,  the  distinctive  marks  being  those  of  shape, 
size,  and  color.  The  variety  most  noted  for  sugar  production  is  the  white  Silesian.  It 
is  of  a  conioal  form,  with  a  small  crown,  and  grows  almost  ontirely  under  the  sur- 
face, with  few  lateral  or  side  roots ;  tho  skin  is  thin,  tho  flesh  firm  and  brittle,  and  tho 
taste  sweet. 

The  ordinary  sugar  beet,  raised  for  cattle-feeding,  is  frequently  found  more  erect  in 
habit  than  the  true  type,  and  rises  considerably  abovo  the  surface. 

The  beet  is  not  an  exhaustive  crop  when  grown  for  sugar,  as  the  saccharine  matter  is 
nearly  all  derived  from  the  air.  The  ash  and  the  woody  fiber,  returned  to  the  producer 
in  the  form  of  cake,  are  used  for  feeding  to  cattlo  or  for  manure,  thus  ultimately  restor- 
ing to  the  soil  the  elements  of  fertility  which  the  beet  has  extracted.  It  has  been  cal- 
culated that  a  ton  of  beet  roots  removes  from  the  soil  about  five  pounds  of  potassa, 
three  pounds  of  soda,  one-half  pound  of  lime,  one-half  pound  of  magnesia,  two-thirds  of  a 
pound  of  phosphoric  acid,  two-thirds  of  a  pound  of  sulphuric  acid,  five  pounds  and  a 
quarter  of  chloride  of  sodium,  half  a  pound  of  silica,  and  one-eighth  ot  a  pound  ot 
oxide  of  iron. 

Land  devoted  to  this  oulturo  is  more  thoroughly  worked  and  better  manured  thau 
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when  cultivated  with  any  other  crop ;  and,  instead  of  being  impoverished,  increases 
yearly  in  productive  qualities.  If  farmers  who  grow  mangolds  and  ruta-bagas  for  stock- 
feeding  knew  their  own  interests,  they  would  cultivate  the  sugar  beet  instead  of  these, 
as  this  root  contains  twice  as  much  saccharine  matter,  and  produces  a  gross  weight 
ueurly  as  heavy  as  either.  It  may  be  said,  however,  that  as  the  ruta-baga  requires  only 
a  few  weeks  to  mature,  and  yields  so  large  a  quantity  of  succulcut  food  for  winter  feed- 
ing, its  culture  is  likely  to  increase  rather  than  to  diminish,  even  though  it  is  coinpar 
atively  devoid  of  saccharine  matter. 

CONTINENTAL  FACTOBIE8  AND  FARMS. 

The  first  permanent  factory  in  Europe  was  established  soon  after  tho  beginning  of 
the  present  century,  and  to  such  an  extent  have  these  factories  multiplied,  that  the 
comoined  sugar  production  of  the  continent  now  equals  that  of  Cuba,  the  greatest  su- 
gar-producing country  in  tho  world;  and, on  account  of  the  political  disturbances  in 
that  island,  and  the  cost  of  transportation  and  other  expenses,  it  is  now  lik<dy  to  reach 
tho  annual  production  of  a  million  tons.  Then  the  European  manufacture  will  almost 
balance  the  united  weights  of  all  the  crops  of  cane-sugar  produced  in  the  commercial 
world. 

In  countries  where  sugar  is  cheap  it  has  become  an  ordinary  article  of  food.  Thus, 
the  quantity  annually  cousumed  by  each  inhabitant  of  Venezuela  is  one  hundred  and 
ten  pounds,  while  in  England  it  is* only  forty  pounds;  in  Holland,  fifteen  pounds ;  in 
France,  fifteen  pounds;  in  Ireland, four  pounds;  in  Italy,  three  pounds,  and  in  Russia 
two  pounds  only.  Tho  annual  consumption  in  Great  Britain,  in  the  year  1700,  was  about 
10,000  tons;  it  is  now  not  less  than  000,000  tons.  In  Frauce  it  is  about  276,000;  in 
Germany,  not  quite  200,000 ;  in  the  United  States,  about  400,000 ;  and  in  the  entire 
world,  about  2/.i00,000  tons.  In  Germany  tho  cost  of  production  is  about  five  cents  per 
pound. 

In  France  one  farmer,  near  Calais,  has  annually  five  hundred  acres  in  sugar  beets, 
and  a  factory  of  his  own  upon  the  estate.  His  laud,  for  this  crop,  is  plowed  eighteen 
inches  deep,  with  plows  drawn  by  sixteen  oxen,  and  his  yield  of  roots  averages  eighteen 
tons  per  acre.  Ho  fattens  yearly  about  four  hundred  oxen  on  the  box  system,  which  is 
the  true  one,  from  the  pulp  raised  and  pressed  upon  the  farm. 

Another  farmer,  near  Tours,  last  year  had  1/250  acres  in  sugar  beets ;  the  yield 
being  from  twelve  to  fifteen  tons  per  acre.  He  works  his  crops  into  alcohol  or 
sugar,  as  tho  respective  prices  promise  the  most  profit.  It  is  said,  in  France,  that  the 
distillation  of  alcohol  from  the  beet  is  as  profitable  as  sugar  making ;  and  tuat  a  few 
years  ago,  when  the  vine  disease  cut  short  the  ordinary  production  of  wine,  and  the 
price  ran  up  accordingly,  many  sugar  manufacturers  turned  their  attention  to  the  pro- 
duction of  alcohol,  although  there  are  nearly  four  hundred  beet-root  distilleries  in  per- 
manent operation  in  the  empire.  The  annual  production  of  beet-root  alcohol  in  France 
is  said  to  be  over  0,000,000  gallons.  The  alcohol  manufactured,  liowever,  is  not  equal 
to  that  from  the  grape.  In  France,  last  year,  the  increase  in  the  area  planted  with 
beets  was  ten  per  cent.,  and  that  without  protection  against  foreign  sugar.  In  that 
empire,  where  this  industry  was  instituted  as  a  political  and  military  measure,  it  has 
proved  to  be  a  great  blessing,  not  only  to  its  owu  people  but  also  to  their  neighbors. 

As  an  illustration  of  its  success,  and  the  high  estimation  in  which  it  is  held  by 
reason  of  its  indirect,  as  well  as  its  direct  results,  may  bo  quoted  the  following  inscrip- 
tion, which  occupied  the  most  prominent  plaoe  on  a  triumphal  arch  erected  at  an 
agricultural  meeting  at  Valenciennes : 

u  Tlic  growth  of  wheat  in  tJiis  district  before  the  production  of  beet-root  sugar  was  only 
976,000  bushels,  and  the  number  of  oxen  700.  Since  the  introduction  of  the  manufacture,  the 
growth  of  wheat  has  been  1,168,000  buzliels,  and  the  number  of  oxen  11,500." 

In  another  district,  where  8,000  acres  of  wheat  were  sown,  and  where  there  were 
6,995  head  of  cattle  before  the  introduction  of  this  industry,  there  are  now  ld,U00  acres 
of  wheat  sown,  and  the  number  of  cattle  has  increased  to  40,656. 

It  has  been  observed  that  those  farmers  who  produce  beets  and  beet  sugar  are  the 
first  men  of  their  respective  neighborhoods,  on  unerring  evidence  among  agriculturists 
of  good  tillage,  good  system,  and  energy  and  capital  rightly  applied. 

In  Germany  and  Austria  the  estates  are  so  largo,  and  the  amount  of  capital  in  indi 
vidual  hands  so  great,  that  the  entire  process  of  growing  and  manufacturing  is  fre- 
quently carried  on  by  the  proprietors.    One  establishment  near  Halle  comprises  10,000 
acres  within  its  boundaries,  and  in  this  locality  are  found  many  of  the  beat  managed 
sugar-beet  farms  of  Europe. 

Near  Cologne  is  the  form  of  the  Rhenish  Beet-root  Sugar  Company,  a  concern  owning 
a  farm  of  7,200  acres,  and  drawing  immense  quantities  of  roots,  in  addition  to  their 
own  produce,  from  tho  surrounding  country.  This  enterprising  firm  has  issued  printed 
instructions  for  the  guidanoe  and  instruction  of  the  farmers  of  tho  neighborhood,  which, 
it  may  be  readily  apprehended,  has  led  to  excellent  practical  results.    Their  average 
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production  is  twelve  and  one-half  tons  to  the  acre,  for  which  the  company  pays  about 
live  dollars  per  ton,  returning  the  pulp  to  the  producers  free  of  charge. 

A  Belgian  farmer  and  an  extensive  grower  of  sugar-beets,  having  his  own  factory 
and  distillery,  transports  his  crops  to  the  presses,  and  tho  pulp  back  to  the  different 
stables,  if  to  be  used  as  food,  or  to  the  fields,  if  aa  manure,  on  iron  tramways,  of  which 
he  has  eight  miles  on  the  one  estate. 

In  Bavaria  strenuous  efforts  are  being  made  to  increase  this  important  branch  of  agri- 
culture and  manufacture,  and  with  this  view  tho  roots  were  carried,  and  perhaps  are 
yet,  on  all  railroads  at  a  greatly  reduced  price,  and  the  residuum  was  returned*  by  the 
manufacturers  to  the  producers  free  of  charge. 

In  Austria  the  production  of  sugar  is  rapidly  increasing.  In  1850  the  yield  was  only 
10,000  tons ;  in  1«G7  it  was  100,000  tons. 

CULTURE  IN  KXGLAXD. 

The  growth  of  beets  for  sugar  has  been  several  times  attempted  in  Great  Britain,  and 
thus  far  with  ill  success,  on  account  of  the  want  of  a  propor  appreciation  of  the  vari- 
ous requirements,  as  climate,  soil,  mode  of  culture,  and  other  practical  facts  without 
which  the  theory  is  of  little  value. 

The  first  attempt  to  manufacture  beet  sugar  in  England  was  at  Maiden,  in  Essex, 
about  the  year  1628.  It  was  soon  afterward  repeated  at  Chelmsford,  and  iu  1851  in 
Ireland,  but  all  efforts  failed  to  permanently  establish  it.  It  is  now,  however,  likely 
to  bo  a  very  important  branch  of  trade  in  England,  as  extensive  operations  have 
proved  that'  from  the  first  planting  of  the  seeds  to  the  refining  of  tho  sugar,  the  entire 
enterprise  can  bo  successfully  prosecuted  in  that  climate.  The  amount  of  beet  sugar 
imported  into  England  before  1800  was  quite  small,  but  since  that  date  the  demand 
has  annually  increased,  until  now,  from  France  alone,  the  yearly  importation  is  70,000 
tons. 

Tho  culture  of  root  crops  Is  thoroughly  understood  in  England.  According  to  tli© 
agricultural  report  Just  published  it  appears  that  two  million  seven  hundred  thousand 
acres  of  land  in  Great  Britain  and  Ireland  were  devoted  the  past  year  to  tho  growth 
of  turnips,  rutabagas,  maugolds  and  carrots. 

Mr.  Duncan,  of  London,  has  been  tho  first  to  make  a  largo  personal  venture.  He  has 
erected  works  at  Lavenham,  Suffolk,  at  a  first  cost  of  six  thousand  pounds  sterling. 
His  machinery  is  of  Belgian  manufacture,  and  is  of  fifty-horse  power,  and  requires  tho 
attendance  of  over  one  hundred  hands,  night  and  day,  during  the  busy  season. 

The  results  of  last  year's  trials  have  proved  that  tho  roots  can  be  as  successfully 
zrown  there  as  on  the  continent,  and  that  the  manufacturer  is  certain  to  realize  a 
handsome  profit.  Nay  more,  that  the  percentage  of  sugar  contained  in  the  beets  grown 
at  Barking,  and  analyzed  by  Professor  Voelcker,  of  London,  is  two  to  three  per  cent, 
greater  than  that  in  the  average  continental  root,  while  tho  average  production  per 
acre  is  also  greater.  Mr.  Duncan's  works  have  a  capacity  sufficient  to  use  up  sixty  tons 
of  roots  a  day,  and  in  a  season  of  one  hundred  working  days  would  require  0,00$  tons, 
(tho  product  of  300  acres,)  which,  with  tho  requisite  alternating  crops,  would  be  the 
yield  from  2,000  acres.  For  all  roots  raised  outside  of  the  establishment,  the  price  paid 
is  $4  80  per  ton. 

In  England,  the  seed  is  sown  in  April,  at  the  rate  of  about  eight  pounds  to  the  acre. 
It  is  drilled  in  rows  drawn  twenty  inches  apart,  and  upon  the  fiat  surface,  that  the  roots 
may  be  removed  as  far  as  possible  from  the  drying  and  hardening  inlluence  of  the  sun 
and  air.  In  cases  where  the  "stand"  is  thin,  it  is  made  up  by  transplanting  from  bet- 
ter portions  of  the  field,  a  process  which,  iu  Europe,  can  be  successfully  practiced,  so 
successfully,  that  in  certain  districts  of  France  and  Germany  tho  seed  is  sown  in  beds 
of  an  area  of  one-tenth  of  the  ground  in  which  they  are  to  bo  planted,  and  in  May 
transplanted  to  the  fields,  and  set  fifteen  inches  apart  each  way.  This,  however,  will 
not  do  under  an  American  sun,  or  our  tariff'  of  wages. 

One  hundred  and  eighty  to  two  hundred  roots  can  be  grown  on  a  square  rod,  which 
at  one  and  one  half  pounds  each  gives  an  average  of  twenty-two  tons  per  acre.  This 
yield  is  commonly  obtained,  and  often  fifty  per  cent.  more.  If  the  roots  were  increased  to 
three  pounds  each,  the  yield  would  be  forty-four  tons.  Even  this  would  onlv  be  1,300 
bushels  to  the  acre,  a  quantity  often  reached  in  the  cultivation  of  carrots.  \Vhen,  by 
proper  and  continued  selection,  the  foliage  has  been  lessened,  they  can  be  grown  closer 
together,  and  as  they  weigh  bulk  for  bulk  more  than  mangolds,  it  is  not  improbable  that 
at  some  day  we  may  not  only  hear  of  but  see  forty-four  tons  to  the  acre.  Seventy  tons 
of  maugolds  have  been  produced  per  acre. 

The  sewage  of  London  is  found  to  be  a  highly  fertilizing  agent,  not  only  inducing 
a  luxuriant  growth,  but  also  the  formation  of  a  large  percentage  of  saccharine  matter. 

The  entire  cost  of  growing,  harvesting,  and  delivering  a  crop  at  Mr.  Duncan's  Lav- 
enham factory,  is  estimated  at  not  over  #53  per  acre,  which,  if  the  crop  is  tweuty-fivo 
tons  per  acre,  will  give  a  profit  of  $02. 

Out  of  fifty-one  s|>eciuieus  analyzed  last  year  by  Professor  Voelcker,  it  was  f<ras\sL<&&k 
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the  percentage  of  sugar  in  the  German  roots  was  9 ;  in  the  Scotch,  9.73 ;  in  the  Eng- 
lish, 9.61.  Specimen  roots  fertilized  with  Loudon  sewage  were  found  to  contain  thir- 
teen and  a  quarter  per  cent,  of  sugar.  The  proportion  of  sugar  obtained  differs  more 
or  less  at  all  factories,  on  account  of  machinery,  of  soil,  of  manures,  and  of  climatic 
influences. 

Until  recently,  the  manufacturers  were  satisfied  with  four  and  a  half  to  fivo  per  cent, 
of  raw  sugar,  but  well  managed  establishments  now  produce  twice  that  amount ;  while 
a  few  others,  possessing  the  latest  machinery  and  the  best  chemical  skill,  extract  in 
the  form  of  raw  sugar  from  eighty  to  ninety  per  cent,  of  the  entire  amount  of  sac- 
charine matter  contained  in  the  roots. 

In  Germany  twelve  per  cent,  of  pure  white  sugar  has  been  made,  but  it  was  not  a 
profitable  operation  pecuniarily,  though  highly  interesting  as  an  experiment. 

PERCENTAGES  OF  SUGAR. 

Sugar  is  present  in  nearly  all  vegetable  productions ;  in  many  it  is  that  alone  which 
gives  them  value ;  in  others  it  is  present  without  any  commercial  value,  but  an  all- 
important  element  in  the  composition  of  the  plant. 

The  standard  sugars  of  commerce  are  made  either  from  the  cane,  the  beet,  or  the 
maple ;  but  there  are  many  other  productions  which  are  charged  with  saccharine  mat- 
ter in  sufficient  quantity  for  profitable  extraction.  Quite  recently,  specimens  of  sugar 
and  sirup  made  from  potatoes  havo  been  exhibited,  and  it  is  stated  that  a  factory  has 
been  established  in  Brooklyn  for  their  production. 

Chemical  analyses  of  the  beet  have  shown  that  it  contains  over  twenty  distinct  in- 
gredients ;  but  its  general  composition  may  be  expressed  in  one  hundred  parts  as  fol- 
lows: 

Water - 83.5 

Sugar , 10.5 

Cellulose - 8 

Albuminous  substances*. - 1.5 

Various  organic  substances  and  mineral  salts 3.7 


100.0 


A  GERMAN  FACTORY. 


Some  time  ago  the  writer  was  invited  to  visit  a  sugar  factory  located  in  the  outskirts 
of  one  of  the  large  Prussian  cities.  The  site  of  the  establishment  was  many  acres  in 
extent ;  the  buildings,  however,  cover  but  a  small  portion,  the  remainder  being  used 
as  a  store-ground  for  the  winter  and  spring  supply  of  roots.  The  approach  to  the 
factory  was  between  long  piles  of  roots  far  higher  than  the  visitor's  head.  The  roots 
were  all  topped  and  fiberless,  those  refuse  portions  being  kept  by  the  producers  as 
cattle  food  and  manure. 

Wagons  were  constantly  coming  in  with  loads  of  roots,  which  were  directed  to  plat- 
form scales  to  be  weighed,  160  pounds  being  deducted  from  the  ton  for  dirt,  and  a 
receipt  given  for  the  net  weight.  The  supply  from  more  distant  parts  was  brought 
by  rail,  and  in  the  harvesting  season  the  transportation  of  roots  forms  with  the  com- 
pany an  important  branch  of  traffic.  The  quantity  of  roots  brought  in  daily,  at  the 
time  of  the  visit,  which  was  during  the  growers'  harvest,  that  lasts  from  the  middle  of 
September  to  near  the  end  of  November,  was  much  greater  than  could  be  used,  and 
they  were,  therefore,  "  pitted  "  in  the  attached  grounds,  to  be  taken  out  as  required. 

In  the  first  building  attention  was  called  to  the  hoisting  machine,  which  was  similar 
to  the  endless  chain  and  buckets  used  in  a  grain  or  flouring  mill,  except  that  the  chain 
was  larger  and  the  buckets  wore  of  the  capacity  of  a  bushel.  The  roots  were  raised 
to  the  third  story,  and  then  dumped  upon  fast-moving  gratings,  and  subjected  to  the 
cleansing  effects  of  a  powerful  stream  of  water.  From  this  they  pass  to  the  grind- 
ing machines,  which  reduced  them  to  an  uninviting  mass  of  pulp,  which  in  turn  was 
quickly  made  into  pie-forms  by  boys,  who  carefully  spread  it  out,  an  inch  or  two 
thick,  upon  metal  trays,  covered  above  and  below  with  press  cloths  made  of  hemp  and 
wool.  These  trayB  were  placed  one  upon  another  till  stacks  were  made  three  feet  nigh, 
when  they  were  moved  under  hydraulic  presses  and  forced  downward  till  the  trays  all 
touched  one  another,  the  juice  running  out  a  clear  white  liquid,  but  turning  red,  and 
even  dark  brown,  when  exposed  for  a  short  time  to  the  air,  as  fermentation  begins  as 
soon  as  the  juice  is  brought  in  contact  with  it.  When  the  flow  of  Juice  from  a  stack 
closed,  the  pressure  was  removed,  and  the  pulp  found  to  be  a  thin,  dry,  and  brittle 
cake ;  but,  as  it  still  contained  saccharine  matter,  it  was  broken  up,  mixed  with  water, 
and  pressed  a  second  time.  There  are  several  otner  processes  for  extracting  the  juice, 
and  two  of  them,  the  centrifugal  and  the  diffusive,  were  in  use  at  this  factory. 

The  latter  process  is  fast  superseding  the  others,  being  not  only  as  thorough  in  its 
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^operation,  but  much  less  costly  in  machinery  and  attendance.  In  this  process  the  sac- 
charine matter  is  extracted  from  the  beet  roots,  which  are  cat  into  very  thin  disks  or 
wafers  by  the  action  of  water  which,  penetrating  the  slices,  absorba  the  sugar  and 
carries  it  off. 

The  palp  is  ased  to  a  great  extent  as  food  for  cattle,  and  as  manure.  It  is  better 
suited  for  feeding  sheep  and  market  cattle  than  for  milch  cows  or  horses,  as  it  has  a 
decidedly  fattening  tendency,  and,  with  cows,  is  liable  to  affect  the  flavor  or  the  butter, 
as  well  as  reduce  the  quantity  of  milk.  A  ton  of  pulp  from  the  hydraulic  press  meas- 
ures sixty  bushels,  and  consists  of  the  entire  flesh  of  at  least  eight  tons  of  roots.  Its 
value  in  Germany  is  about  three-fifths  of  the  factory  price  for  roots.  When  not  pressed 
very  hard  and  dry,  an  excellent  beer  can  be  made  from  the  cake  by  treatment 
similar  to  that  given  to  grain  intended  for  brewing.  When  not  wanted  for  immediate 
use  it  is  kept  in  deep  pits,  where,  if  well  secured  from  the  air,  it  can  be  preserved  in  a 
sweet  condition  for  two,  or  even  three  years.  A  certain  amount  of  decomposition 
takes  place  upon  the  outside,  but  the  crust  thus  formed  the  better  nreserves  the  interior. 

As  soon  as  possible  after  pressing,  the  juice  is  heated  to  about  160°  Fahrenheit,  when 
a  small  proportion  of  lime  is  added,  and  the  temperature  increased  to  the  boiling 
point.  The  lime  unites  with  the  albumen  and  counteracts  the  acid,  but  no  sooner  is 
this  effect  produced  than  efforts  are  made  to  remove  it,  as  well  as  the  other  impurities 
contained  in  the  juice.  This  is  done  by  filtration  through  animal  charcoal,  or  by  sub- 
jecting the  juice  to  the  action  of  carbonic  acid,  when  it  is  transferred  to  the  evaporator. 
There  are  many  methods  of  procedure  in  the  treatment  of  the  juice,  and  as  many 
champions  for  their  own  favorite  processes. 

The  charcoal  required  for  filtration,  after  being  used,  is  heated,  and  in  that  way 
purified  for  use  again,  as  nothing  is  wasted  that  can  be  used.  The  heat  required  in 
the  various  operations  is  intense,  so  much  so  that  the  employes  work  in  an  almost 
nude  condition. 

The  product  of  crystallized  sugar  was  from  six  to  eight  per  cent.,  a  little  more  than 
half  the  proportion  of  saccharine  matter  contained  in  the  roots.  The  sugar  produced 
was  all  white  crystal,  the  manufacturers  not  finding  it  profitable  to  make  colored 
sugars.  The  molasses  was  formerly  used  for  making  a  coloring  matter  and  as  food  for 
swine,  but  is  now  found  of  considerable  value  in  the  manufacture  of  alcohol,  of  which, 
when  properly  treated,  it  will  yield  from  twenty-five  to  thirty  per  cent. 

Considerable  capital  is  required  in  establishing  a  factory,  but  this,  without  practical 
skill,  will  not  insure  success.  The  possessor  of  capital,  however,  can  always  obtain  the 
services  of  experts  in  this  as  in  all  other  industrial  pursuits.  Wo  need  not,  therefore, 
be  deterred  from  engaging  in  an  effort  which  promises  to  add  another  outlet  for  Ameri- 
can energy  and  enterprise. 

TRIALS  MADE  IN  THE. UNITED  STATES. 

The  production  of  beet  sugar  in  America  was  attempted  about  the  year  1830,  by  a 
company  formed  at  Philadelphia,  under  the  auspices  of  the  late  John  Vaughn,  and 
James  Ronaldson,  the  well-known  type  founder,  but  failed  from  a  want  of  practical 
information  upon  the  subject.  Indeed,  very  little  was  accomplished  beyond  importing 
the  seed,  which  was  subsequently  disposed  of  for  raising  stock-food,  and  is  here  referred 
to  only  as  an  item  in  the  history  of  beet  sugar  operations  in  the  United  States  to  be 
hereafter  written,  when  the  interest  has  reached  such  dimensions  as  to  command  the 
attention  of  the  nation.  Eight  years  later,  in  1838,  a  company  was  formed  at  Northamp- 
ton, Massachusetts.  They  produced  something  over  half  a  ton  of  good  sugar ;  but  here,  it 
is  said,  the  experiment  ended.  The  cost  of  raising  the  roots  was  estimated  at  forty-two 
dollars  an  acre,  the  yield  averaging  thirteen  tons  to  the  acre.  ' 

The  next  attempt  was  made  in  1864  by  Messrs.  Gennert,  at  Chats  worth,  Illinois. 
They  purchased  a  farm  of  over  two  thousand  acres,  and  erected  the  proper  buildings ; 
but,  from  causes  satisfactory  to  themselves,  they  subsequently  sold  out  to  an  association 
styled  the  "  German  Beet  Sugar  Company."  The  capacity  of  the  manufactory  is  esti- 
mated to  be  equal  to  50  tons  of  beets  per  day.  In  1866  they  had  four  hundred  acres  of 
land  planted,  which  yielded  4,000  tons  of  roots  at  an  estimated  cost  of  less  than  $4  per 
ton.  The  percentage  of  saccharine  matter  contained  in  the  roots  was  found  to  be 
equal,  if  not  superior,  in  quantity  to  that  of  the  European  roots.  The  past  year  they 
had  a  large  area  of  ground  sown,  but  lost  nearly  all  the  plants  by  a  terrific  rain-storm, 
just  after  they  had  germinated ;  the  company,  however,  made  about  six  hundred  bar- 
rels of  sugar. 

The  next  establishment  of  this  kind  was  instituted  at  Fond  du  Lac,  Wisconsin,  about 
two  years  ago,  by  Messrs.  Benesteel  and  Otto,  two  Germans,  familiar  with  the  cultiva- 
tion of  the  root  and  the  mechanical  operations  of  producing  sugar  as  practiced  in 
Europe.  They  have  proved  the  soil  to  be  well  adapted  to  the  growth  of  roots  well 
charged  with  saccharine  matter.  The  location  is  in  nearly  all  respects  satisfactory, 
but  a  greater1  amount  of  sugar  might  have  been  made  had  operations  been  conducted 
on  a  larger  scale,  the  cost  of  superintendence  being  nearly  as  great  in  a  small  as  in  a 
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large  establishment.  The  capital  employed  af  Fond  du  Lac  is  said  to  be  $12,000.  This 
summer  (1869)  they  cultivated  one  hundred  and  twenty  acres  of  beets  quite  success- 
fully, and  have  been  busily  engaged  in  manufacturing  them  during  the  autumn  and 
present  winter.  The  capacity  of  the  works,  however,  is  only  equal  to  about  10  tone 
of  roots  per  day,  from  wnich  they  extract  about  seven  per  cent,  of  sugar. 

A  Philadelphia!!  has  o tiered  to  double  their  capital  for  next  year,  but  it  is  doubtful 
if  they  will  remain  at  Fond  du  Lac,  as  a  company  in  California  has  sent  tbem  exceed- 
ingly rich  specimens  of  beet  roots,  and  made  tempting  oilers  for  the  transfer  of  their 
energy  and  skill  to  the  Pacific  coast.* 

The  latest  effort  has  been  made  by  Colonel  Pattersou,  a  Philadelphian,  upon  his  ex- 
tensive estate  in  New  Jersey.  He  failed  to  produce  a  crpp,  owing  to  the  lateness  of  the 
planting,  duo  to  delay  in  procuring  machinery ;  but,  from  his  well-known  energy,  we 
may  expect  good  results  in  future. 

If  there  should  be  any  doubt  as  to  the  success  of  these  enterprises,  it  cannot  arise 
from  our  inability  to  raise  large  crops  of  roots,  or  to  conduct  the  complicated  operations 
of  pressing  and  evaporating,  but  from  the  excessive  cost  of  labor,  as  compared  with 
France  and  Germany.  It  is  likely  that  the  home  cost  of  West  Indian  sugar  will  always 
be  much  less  than  that  produced  elsewhere,  but  the  supply  cannot  equal  the  growing 
demand  of  the  world. 

The  product  of  sugar  per  acre  from  the  cane  in  the  West  Indies  is  nearly  twice  that 
from  the  beet  in  Europe,  the  percentage  of  saccharine  matter  being  as  eighteen  to  ten; 
but  the  labor  required  to  raise  the  cane  is  much  greater  than  that  given  to  the  beet. 
It  might  be  difficult  to  state  or  draw  a  reliable  comparison  in  other  respects  between 
the  two  crops,  but  it  is  probable  that  each  bus  its  peculiar  advantages,  so  that  neither 
will  ever  supersede  the  other.  Cane  cannot  be  grown  far  removed  from  the  tropics. 
Sugar  beets  may  be  successfully  cultivated  on  a  broad  breadth  of  the  earth's  surface. 
As  to  the  comparative  composition  of  cane  and  beet  sugar,  they  are  identical  when  peiw 
fectly  pure,  and  cannot  be  distinguished  one  from  the  other;  but  when  unrefined,  they 
are  different  both  in  taste  and  smell. 

A  warm  climate  is  not  necessary  to  grow  beets,  as  in  those  produced  in  Russia  and 
in  Norway  and  Sweden  the  percentage  of  saccharine  matter  is  fully  up  to  the  aver- 
age. It  is  stated  by  M.  Ga*parin,  that  for  beets  to  arrive  at  maturity,  they  must  aV 
sorb  4,352°,  Fahrenheit,  of  heat.  This  estimate  he  arrived  at  by  multiplying  the  mean 
temperature  of  the  season  of  the  crop's  growth  by  the  number  of  days.  *St3l,  a  genial 
sun  is  not  objectionable,  if  there  is  a  sufficient  accompaniment  of  moisture  from  first 
to  last ;  on  the  other  hand,  there  may  be  too  much  moisture,  which  impedes  the  forma- 
tion of  saccharine  matter,  although  the  beets  are  less  stringy  than  wheu  grown  during 
a  dry  season. 

One  of  the  advantages  that  the  cane  manufacturer  has  is,  that  the  lagasscs,  when 
burned,  is  sufficient  to  evaporate  almost  its  own  weight  of  juice,  while  in  Europe 
a  pound  of  coal  has  to  be  purchased  to  make  six  pounds  of  sugar.  From  the  cost  of 
coal,  however,  the  value  of  the  beet  residuum  should  be  deducted.  There  is  a  wide 
difference  between  the  cost  of  production  of  cane  sugar  in  Cuba  and  in  Louisiana.  A 
prominent  Cuban  planter,  before  the  war,  gave  it  as  his  opinion,  founded  upon  per- 
sonal experience  in  both  Louisiana  and  Cuba,  that  threo  cents  per  pound  in  Cuba  paid 
a  larger  profit  than  six  cents  in  New  Orleans.  This  difference  is  principally  due  to  the 
climate,  the  canes  lasting  there  for  a  dozen  years,  while  in  Louisiana  they  hare  to 
be  renewed  three  or  four  times  in  that  period. 

SOILS. 

The  beet  requires  rich  ground,  and,  like  all  tap-root  plants,  delights  in  a  deep',  loose 
soil.  That  best  adapted  to  it  is  a  light  loam,  free  from  hard  clay,  and  if  of  a  slightly 
calcareous  nature  so  much  the  better ;  of  course,  freedom  from  stones  and  other  obsta- 
cles to  culture,  though  not  indispensable,  will  greatly  lessen  the  cost  of  tillage. 

It  is  useless  to  attempt  to  grow  beets  upon  an  uncongenial  soil,  as,  without  success 
in  the  production  of  healthy,  well-formed,  well-constituted  roots,  all  else  will  necessa- 
rily fail.  Hence  the  first  thing  to  be  considered  is  the  selection  of  au  eligible  situa- 
tion; and  this  signifies  not  only  the  proper  soil,  but  proximity  to  a  city  or  town  from 
which  laborers  can  be  procured  to  work  the  crop  and  machinery;  proximity  to  a  sup 
ply  of  fuel,  either  coal  or  wood,  and  to  a  railroad,  river,  or  canal,  that  the  cost  of 
transportation  may  be  as  light  as  possible;  and,  though  tho  last  named,  not  least  im- 
portant, an  ample  supply  of  water,  if  practicable  drawn  from  an  elevation  to  obviate 
the  cost  of  pumping. 

It  is  not  well  to  plant  upon  land  fertilized  only  bv  material  put  upon  it  jn*t  before 
planting,  but  unon  such  ground  as  has  been  enrielied  by  manure  left,  by  preceding 
crops,  or  applied  the  autumn  before  planting.  Nothing  could  be  better  'than  an  old 
sod  turned  down  in  tho  fall  of  the  year,  early  enough  to  admit  of  decomposition   and 

•  They  subsequently  accepted  the  ofl'er  and  l»av#>  gouf>  to  California.— [En.  IXev. 
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disintegration  by  the  frost.  The  soil,  either  naturally  or  artificially,  should  contain 
plant  food  to  a  depth  of  Bay  twenty  inches,  that  the  tap-roota  may  be  induced  to 
coatinue  their  descent,  and  not  spread  oat  laterally  in  search  of  nourishment,  as  is  too 
often  the  cose. 

The  study  of  the  action  of  different  fertilizers  is  very  important,  as  they  affect  uot 
only  the  weight  of  the  crop,  but  also  the  amount  of  saccharine  matter  which  it  con- 
tains. Rich  uitrogenous  fertilizers,  such  as  barn-yard  manure  or  guano,  should  not  be 
applied  in  largo  quantities  directly  to  the  crop,  as  they  do  not  favor  the  production 
of  sugar,  bnt  induce  an  unequal  growth,  and  the  propagation  of  grubs  which  feed 
upon  the  roots,  gait  should  not  be  employed  at  all,  as  it  is  prejudicial  to  the  produc- 
tion of  sugar.  Ashes,  bone-black,  a  little  nitrate  of  soda,  all  phosphatic  manures,  and 
lime,  are  found  to  act  well  in  England.  Different  soils,  however,  require  different  ap- 
plications, and  it  is  only  by  analyses,  and  by  repeated  trials  in  the  Held,  that  a. definite 
conclusion  can  be  reached.  The  manures  applied  to  the  crop  should  l>e  in  as  tine  a 
state  of  division  as  possible,  that  they  may  be  the  more  readily  dissolved  by  moisture ; 
for  it  is  only  in  the  form  of  a  solutiou  that  the  rootlets  can  profit  by  it. 

A  producer  of  beets  in  France  reports  that  he  has  found  that  various  commercial 
fertilizers  give  a  better  return  than  barn-yard  manure  applied  in  the  autumu  ;  but  by 
the  exclusive  and  long-continued  use  of  the  former  the  soil  would  soon  become  un- 
fertile, and  require  increased  doses  to  effect  results  equal  to  the  first.  Under  such  con- 
ditions the  rotation  system  must  be  resorted  to,  as  this  alone  will  afford  relief. 

SEED. 

The  seed  of  the  White  Silesian  sugar  beet  can  be  purchased  from  any  reliable  seed- 
merchant  at  a  moderate  charge.  In  Europe  there  are  several  sub- varieties  of  this  spe- 
cies, among  which  the  Vilmorin,  the  Imperial,  and  the  Gerlibogt  are  the  most  highly 
spoken  of.  The  long  blood-red  table  beet  contains  a  greater  proportion  of  sugar  than 
the  White  Silesian,  and  is  equally  easy  of  cultivation,  but  not  so  profitable,  as  the  pro- 
cess of  extracting  the  color  and  the  odor  adds  considerably  to  the  expense. 

There  is  as  great  room  for  improvement  in  sugar  beets  as  there  is  in  most  plants,  by 
carefully  selecting,  year  after  year,  proper  seed  roots,  thus  fixing  the  best  form,  color, 
texture,  and  weight  in  proportion  to  the  foliage.  The  latter  shoidd  bo  reduced  as 
much  as  possible  without  interfering  with  the  elaboration  of  the  juices  and  the  gen- 
eral health  of  the  plant.  In  proof  of  this  assumption,  witness  the  wonderful  improve- 
ment in  ruta-ba<jas  and  mangolds  by  careful  selection  during  the  last  few  years.  Form- 
erly they  were  large-topped,  rough,  many-rooted,  woody,  unshapely  masses  of  vege- 
table growth ;  now  they  are  not  only  more  productive,  being  larger,  but  symmetrical, 
beautifully  tinted,  fine  fleshed,  and  with  tops  surprisingly  small  in  proportion  to  the 
bulbs. 

This  matter  of  selection  of  sugar'  beets  for  seed,  wo  will,  however,  leave  to  our 
European  cousins,  as  our  climate  is  not  so  well  suited  as  theirs  to  the  raising  of  the 
seed  of  this  variety,  though  it  gives  us  rut  a- bag  a  seed  superior  to  any  which  cau  be 
imported.  The  freshest  seed  is  to  be  preferred,  as  plants  from  old  seed  sometimes 
show  a  disposition  to  run  to  seed  rather  than  to  roota.  When  such  a  tendency  exhibits 
itself  the  shoots  should  be  cut  off  aa  soon  as  they  appear. 

PREPARATION  OF   THE  SOIL. 

The  land  selected  for  the  crop,  being  of  suitable  composition  and  texture,  should  be 
deeply  plowed  and  harrowed  two  or  three  times.  As  an  evidence  of  the  value  of  deep 
plowing,  it  may  bo  stated  that  in  England  beet  roots  have  been  known  to  stop  drains 
three  feet  under  the  surface.  The  Germans  plow  eighteen  iuches  deep  for  this  crop. 
Indeed,  the  deeper  the  soil  the  better,  as  every  additional  inch  which  the  roots  strike 
down  enables  them  to  draw  nutriment  from  au  additional  hundred  tons  of  soil  per 
acre.  In  a  well  broken  soil  the  roots  will  not  bo  inclined  to  rise  above  the  surface ; 
and  hero  is  another  advantage,  as  the  saccharine  matter  is  principally  produced  and 
stored  up  in  that  portion  of  the  bulb  which  is  under  the  surface.  Neither  will  they 
fork,  if  the  main  root  has  a  clear,  unobstructed  road  before  it.  This  .should  be  weL 
looked  to,  as  the  rapid  increase  of  roots  is  more  from  lengthening  than  from  an  increase 
of  diameter.  In  short,  the  weight  of  the  crop  seems  to  be  more  in  proportion  to  the 
depth  of  cultivation  than  to  the  treatment  with  manure.  It  was  au  axiom  of  Tuil 
that  deep,  thorough  tillage  may  almost  supersede  manure. 

In  England  there  is  a  popular  opiniou  among  farmers  that  their  turnips  and  mangolds 
are  uot  bo  apt  to  grow  with  forked  roots  if  lime  is  liberally  used  as  a  manure;  and 
perhaps  the  u*e  of  lime  in  this  culture  would  have  the  same  effect. 

After  the  necessary  plowing  aud  harrowiug  the  ground  should  be  furrowed  out  in 
furrows  at  thirty  inches  apart  and  eight  inches  deep,  and  a  dressing  of  tivo  hundred 
pounds  of  superphosphate  per  aero  applied  in  the  furrows.  The  sub-soil  plow,  or 
breaker,  should  next  be  run  to  the  beam  in  these  furrowB  to  open  a  free  path  for  tho 
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r^v^nr.r.^  \r*r  rTiu*,  vnLz  *h*»  riiijRS  wira  sJie  *hiiriu*  mnui-otiard.  pt»*w.  eov?iin£  the 
^;mT»  zrji  TT"ini»v>>*'~T  "&*  r*riaz:~  •  "^^♦h'Ii'vcw  oc  r^L«*  jail  i  u:'»*5r.  Th«*»ie  new  ridges 
+i.f '.r.y.  ^ir.  >•>  t-_  ::i»:iLfHi  •tr,,*-!i  "y-.'^i.  %  ^an^'ar  'LTki,  ar  inm^  p^vrrscd.  uy  which 

a  *r.Vi"i«"i«' :  -tnriii'e  L«  "7r*?»e:i:>»i  :r:r  i^  'ir-11.  Tf~Jii  *vii_»^  t  Tian-  mr?  :.r  a  fo»>y  to  pail, 
*» ...  wi'.   _:r-te.  i^t^  a  'Ltj.     T'zst  5*rt*ii  *ii<;«i_ii  b**  «»}T>*r^*  :;Lr»±e~:J/fir*::^*  «.. t  an  ruth,  to  an 

;r.«-:i  <ry'.>:   £Ol.  ^    l^ie    f>t».  T_?Lt«*   «n;\l»L.~x«iQis  <>C    «*nn:ir:.-n     iT*t    L*v  :cXi-L»f.  *L*    plants 

^  ..    irr^ar  4  **"«r  ^iii*  tr.rrlw't-  m.  a***::;  it^  ^c  *lx  day*.     o«>««i  ^xas  :n.re  L«eii  raised, 

Zi'.-v--.- -■?    "r^.-.i  in  i  jr.  ~^~*-&  a  *wn»i:  &>c  n^aziy  s^f«>  v-re^  Ai~«tr  w^^.ir. 

T«"#  :r.i :":«*»»  rce  ^^i  :->  jyrr.'~.t:^.  iz  m~£*z  he  <n  ^r^i  ji  zz*  *:il  to  iLie  ;*•:;> '-a  of  heat 
and  rt''»rnr»:  or  v.**   ir*r.  m."-  Fi-iw'vtt.  or  o^tzz  az»i  ^c  nui  aecocxL  siTicient  to 

I.*  "r.^  ^r.-.-.-I^  ,:  P'_.].i,-:-;-_^i  r^  «eed  *e<:rL'>I  be-  *o~r3.  i*>:ht  the  1>-  or*  May — the 

•«".*; r.H-r  :h»*  .^"^i* — a**  :_»?  nr*:;  ^r.o  .s  x-1-^^— 7  zlix  l*zsz.  i^z^'jXL^h.  iL»rre  may  be  4 

V/'.-.^a  :n*  j^~r.rz  t.^lez*  ar^  Lui.i  an  Lr,.:a  ii^rn  itiey  $h*>al*L  be  *;  ie-"seraped  with 
•h.^  * r"--^-.r>  a  *«.*->»  prrTi./^-.T  rv-i-trrni  so.  anti  sii^a  cr">*»  ens  wii-i  ilse  hve-inch 
hr^»  mv*  *-.-.rr.;>*  .»i  *_r>^  .>c  f-,«rr  f Li."t:.*— tc»»  #!l-L^.r*>  ^ii  tn^L*^*  ^-^rt.  These 
i\.:c.  ~*s  v.li  ^  r-^r  ~  ">-*:  t<>  oi*^  pi-int  Ar'ers'ir'i  »»7  L^id  w*?*^^"^-  7:_i5  ^rill  give 
%iff,  r.  ii..7""'tr<  z\  -,'-*a-«I  r!.iu:«  ;«>  *'._-  j-1^.  TL^  er*r>  ^iivc^d  L-?  ke*>:  firt«  from 
w*»-!i*-  ar.*l  :;.^  ->u  li>x^r.  iLu;  air  xi»i  i"«:-!j»car^  re  \-  trtrlj  p^ae trace  to  the  roots. 
V/.:a  t-.'.-r^nj'^  f"*:lra;.*>Q  i^~  r>jt»  art  n»x  a«>  L^ilc  ;o  -iizer  tr»>tii  variaciocs  oi 
^;r:p*rr-»r,.rr :  !j'-:-*-»:  r^rr  snrijTrtii  La  in»>nr  gji: :"'.»rtii.  az-l  a>  a  c\x^5«ni zeti«.*e  tite  roots  are 
[*^;4  m y.*^  a.'i*i  ir^r»  iii  ,.t  to  »h*>^s  to  *rx*L  Dzt.zlz  z*i*  eut-rv  cniianr  ^r>ras  care  most 
'%*-.  'Sm^cku  r.'rZ  to  :r:;  .*f:  t ■.«•"-  ifi'.^  oi*  tiirr  r»L»nt*.  a.-*  "ar.rh  inipa;red  ia:i^>  a  bcaithy  action 
jf  rrr::i''»^- ;•■•>,  Ii  rh**  cri.r.var  ->a  i*  nr^^-rly  a::^D*l«r»i  to  sh»?  e  »  no  iyosiM]  why  the 
T*.**<+  -L'/'v.'i  d»>t  av-riz^  o::c  ai<l  a  h.ilf  r»>in»l  ea-'h.  ^rtiich.  aLo'ria^  for  blanks,  of 
wh/h  :l.-r»-  w^.11  al^My*  \j*-  n:*»re  or  irrsi.  a::  I  i*«jt  the  rava^ea  of  *rmljc>  aad  wire- 
vofTr**.  «:*'/ 1 1  *  I  ^ive  f*>::ity  t.^a-  to  the  a.:iv.  La.^t  yc^r.  aa»irr  eitreairly  uuUvorable 
eircrirrk-tar.o:* — no  ruin  i^av;a^  iLlirQ  for  tiia«  ^re»rk» — the  ^m:er  rai>*^l  loarteeu  tons 
of  roorj-i  a.ifi  thr»-^  to:i.i  of  t^r^  of  &a^ur  bef?ta  to  the  acre.  The  average  treiirlit  of  the 
Twin  wa«  a  fr;*:r»on  i»r^^  th;in  m'tae^  oance-*.  aod  the  iarv^st  averaged  a  lengtii  of  twelve 
iiif  ix**>~  ar*l  th*r  r.rowTi  wa^  four  icch^*  la  diameter. 

Wum  trie  root*  r.re  fniiv  #iev»*lor»^«l  and  nj«e.  which  will  be  aboat  the  first  of  Oc- 
to***rr.  ('and  riif»y  b*-  known  by  the  <t«»T->^^e  of  cLrvuiatioa.)  they  shoald  be  taken  np; 
a^?  if  tfj'-y  mak«-  .'i  **^.ond  gro'xth  under  aome  atmosphenc  imlaence,  a  large  portion  of 
the  *a*v  h i-*ri:;';  uiatt^r  trrj^,  tofonn  the  leaver  Ou  the  Ovhcr  hand,  the  roots  should  not 
Ik;  iii+vuirA  l^f.^re  m^.turity.  aa  the  formation  of  sicvh:irtne  matter  U  most  rapid  at 
that  |fer;oiL  The  T(*jI*  can  be  taken  out  by  passing  the  ^nbcsoii  piotr  under  them, 
which,  if  it  i*  nin  dwp  enoa^h.  wiii  eacaix?  ail  bat  the  extreme  point*,  and  by  the 
having  in  firm;  more  than  compensate  for  the  lo^of  product.  Great  care  must  be  taken 
in  harvesting  the  rrx#ts  that  they  be  not  brni«**l.  as  those  thus  injured  are  more 
apt  to  decay  than  otherwise;  and  those  in  a  decaying  condition  pn^lnce  joices  which 
re'jrjire  dorible  filtration.  When  toppiug  the  roots  for  storing  a  portion  of  the  crowns 
should  \r*i  taken  off  with  the  leaves,  or  the  heat  and  dampness  of  the  pits  may  cause 
the  embryo  leaf  bnds  within  them  to  bnrst  forta.  aud  this  woald  cause  the  loss  of  a 
portion  of  the  ftugar.    Tliese  crowns  are  valuable  as  stock  food. 

If  the  roots  are  to  be  kept  for  any  length  of  time  they  should  lx»  bnried  in  trenches 
about  two  feet  deep  and  two  feet  widle.  The  trenches  should  be  divided,  by  earth  par- 
titiorm,  inu*  sections  of  alxjut  twenty  feet?  so  that  the  principles  of  decay  which  may 
exint  in  one  locality  may  not  be  communicated  to  the  whole, 

The  root*  should  be  filled  in  up  to  the  surface  and  covered  with  a  conical  bank  of 
earth  two  feet  high,  that  the  air  may  be  entirely  excluded.  The  sooner  roots  intended 
for  "pitting 'are  bnried  after  pulling  the  better,  as  the  atmosphere  will  impair  their 
value.    The  European  growers  have  a  proverb,  "  Out  of  the  earth  into  the  earth." 


AMERICAN  DAIRYING. 

CHEESE  MA1TOFACTUKE. 

The  American  cheese  factory  system,  which  originated  in  1851,  had 
but  a  slow  growth  until  the  year  I860,  when  only  about  a  score  of  fac- 
tories were  in  existence,  since  which  time  its  progress  has  been  almost 
without  parallel  in  our  industrial  history.  The  addition  which  it  has 
made  to  the  national  wealth  is  indicated  by  the  fact  that  the  annual 
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production  of  cheese  iii  the  United  States  lias  been  increased  from 
103,663,927  pounds  in  1860,  (a  somewhat  smaller  product  than  that  of 
1850,)  to  about  240,000,000  pounds  in  1869;  while  the  exports  have  in-' 
creased  from  15,515,799  pounds  for  the  year  ending  June  30, 1860,  to 
51,097,203  pounds  for  the  year  ending  June  30,  1868. 

So  great  an  impetus  was  given  to  the  manufacture  in  the  season  of 
1S67,  that  shrewd  business  men  felt  lively  apprehensions  of  glutted  mar- 
kets and  a  revulsion  in  the  trade.  Their  warnings  had  a  beneficial  ef- 
fect in  restraining  a  too  hasty  rush  into  this  comparatively  new  field  of 
enterprise,  but  their  apprehensions  of  disaster  were  not  realized.  Ameri- 
can cheese  has  met  with  an  increasing  demand  in  England — the  market 
which  absorbs  nearly  nine-tenths  of  pur  exports  of  this  commodity — and 
all  past  experience  justifies  the  opinion  that  a  good  article  of  American 
production  will  continue  to  find  ready  sale  at  fair  prices.  Our  factory 
system  is  securiug  that  uniformity  in  make  so  advantageous  to  the  pur- 
poses of  trade,  and  concentrated  skill  and  capital  are  producing  their 
legitimate  effects  in  a  steady  improvement  in  quality.  English  dealers 
acknowledge  that  American  chfcese  is  gradually  acquiring  an  ascendency 
in  their  own  markets,  and  in  view  of  this  state  of  things  English  agri- 
culturists are  urging  more  emphatically  than  ever  before  the  necessity 
of  establishing  cheese  factories  in  their  dairy  regions,  and  are  debating 
the  best  course  to  secure  the  adoption  of  the  system. 

At  a  recent  meeting  of  the  Derbyshire  Agricultural  Society,  England, 
Mr.  Crompton,  a  prominent  member,  addressed  the  society  en  this  sub- 
ject, which  he  characterized  as  of  the  greatest  importance  to  English  agri- 
culturists at  the  present  time.  Alluding  to  the  extraordinary  progress 
which  has  been  made  in  cheese  manufacture  in  the  United  States  within 
a  very  short  period,  he  declared  that  it  was  a  vital  necessity  to  English 
dairy  farmers  that  they  should  study  the  workings  of  the  American 
system,  and  utilize  the  information  which  might  thus  be  obtaiued.  He 
pointed  out  the  defects  existing  in  the  average  of  English  cheese,  and 
cited  the  statements  of  leading  dealers  in  proof  of  his  allegations.  For 
instance-:  An  eminent  importer  in  Liverpool,  calling  attention  to  the 
variation  in  quality  and  price  of  English  cheese,  said  that  Cheshire 
cheese  was  declining  in  quality,  and  that  the  greater  portion  of  it  wa& 
of  very  inferior  quality ;  also  that,  on  going  to  Cheshire,  there  would  be 
found  a  variation  of  30s.  per  hundred- weight  between  the  price  of  mid- 
dling cheese  and  that  of  the  very  best.  Mr.  Crompton  was  of  the  opin- 
ion that  as  great  a  variation  would  be  found  in  Derbyshire  cheese.  On 
the  contrary,  the  American  cheese  received  never  varied  more  than  6s. 
per  hundred-weight,  and  two-thirds  of  it  did  not  vary  more  than  3*.  per 
hundred- weight.  A  retail  dealer  in  the  midland  counties,  whose  annual 
sales  amount  to  not  less  than  forty  tons,  stated,  by  letter,  that  his 
sales  are  equally  divided  between  English  and  American  cheese,  add- 
ing, "  the  sale  of  the  latter  has  very  much  increased,  and  if  the  quality 
continues  to  improve  as  it  has  done  for  several  years  past,  the  English 
factor  will  soon  become  independent  of  the  English  manufacturer,  who, 
unless  he  improves  the  quality  of  his  cheese,  must  give  way  before  the 
American."  The  testimony  of  a  large  wholesale  dealer  at  Leicester  tended 
in  the  same  direction.  As  to  the  improvement  in  American  cheese,  this 
gentleman  said  that  "  since  the  factory  system  has  been  introduced  into 
America,  more  regularity  has  been  attaiued  in  the  cheese ;  it  has  been 
scientifically  made,  and  out  of  thousands  of  cheeses  there  has  been 
scarcely  any  variation  in  color  and  quality,  which  can  not  be  said  of  the 
products  of  the  best  dairies  in  England." 

The  preference  which  American  cheese  is  obtaining  amonsr  the  labor- 
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ing  classes  in  certain  sections  of  England  is  strikingly  exemplified  in 
,  the  information  given  by  a  cheese-seller  in  the  town  of  Chesterfield,  Der- 
byshire, who  states  that  he  sells  thirty  tons  of  American  cheese  to  one 
ton  of  Derbyshire.  This  is  in  a  neighborhood  where  the  wages  paid  to 
miners  and  laborers  amount  to  more  than  £25,000  in  a  fortnight,  the 
greater  part  of  which  is.  spent  in  Chesterfield  for  provisions. 

The  prosperous  condition  of  the  American  cheese  manufacture  is  in 
considerable  degree  owing  to  the  formation  in  this  country,  within  the  last 
six  years,  of  the  various  "  Dairymen's  Associations."  th'e  aim  of  which 
has  been  to  thoroughly  organize  the  efforts  of  this  branch  of  industry. 
The  earliest  in  date  of  these  associations,  and  by  far  the  largest  and 
most  important,  is  the  American  Dairymen's  Association,  formerly 
known  as  the  New  York  State  Cheese  Manufacturers'  Association,  which 
was  organized  in  January,  1864. 

The  following  summary  of  an  address,  delivered  by  I.  M.  Webb,  at 
the  annual  session  of  this  Association  in  January,  1870,  contains  some 
instructive  particulars  respecting  the  cheese  trade  with  England  during 
the  business  season,  commencing  May  1,  I860 : 

Owing  to  a  reduced  available  production  in  the  United  States,  and  a 
diminished  production  in  Great  Britain,  during  the  year  18G8-'69,  the 
close  of  that  year  found  market  stocks  of  cheese  of  all  descriptions  more 
completely  exhausted  than  ever  before.  In  consequence,  there  was  a 
great  denrnnd  for  new  cheese,  and  prices  were  high.  The  shipments 
&om  the  United  States  in  the  spring  of  18G0  were  of  poor  quality,  and, 
though  finding  ready  sales  on  account  of  the  existing  scarcity,  did  not 
give  satisfaction  to  dealers.  The  May  manufacture  was  of  excellent 
quality,  and  sold  at  very  high  rates.  The  June  cheese  was  hurried  to 
market  in  an  imperfectly  cured  condition,  and,  though  with  this  excep- 
tion, it  was  of  superior  quality,  and  rich  in  tlavor,  its  failure  in  solidity, 
joined  with  the  reaction  from  former  exaggerated  prices,  brought  on  a 
rapid  reduction  in  prices,  and  shippers  suffered  a  considerable  loss.  In 
about  two  months  the  low  prices  touched  again  created  a  lively  de- 
mand in  the  English  market,  and  though  much  of  the  July  cheese  was 
imperfectly  cured,  arrivals  were  quickly  cleared  off  in  time  for  receipts 
of  August  and  September  cheese,  most  of  which  was  thoroughly  cured 
and  of  very  satisfactory  quality.  Sales  were  ready  and  prices  advanced 
instead  of  declining,  as  in  the  corresponding  period  of  former  years,  and 
rates  for  really  choico  cheese  were  well  maintained  throughout  Novem- 
ber and  December.  Taking  the  season  as  a  whole,  there  was  shown  a 
decided  improvement  in  average  quality,  and  a  larger  proportion  of 
really  choice  cheese  than  in  any  former  year. 

The  estimated  consumption  of  American  cheese  in  Great  Britain,  from 
May  1, 18G0,  to  January  1, 1870,  is<140,000  boxes  (or  20  per  cent.)  more 
than  the  consumption  for  the  like  periotl  of  the  year  1808,  and  100,000 
boxes  inexeessof  thatof  the  corresponding  period  of  1807.  Notwithstand- 
ing the  increase  in  American  production  and  in  shipments,  it  appears  that 
the  price  in  New  York  on  the  1st  of  January,  1870,  if  reduced  to  a  gold 
basis,  is  equal  to  that  at  the  commencement  of  1869,  and  four  cents  per 
pound  higher  than  at  the  opening  of  18G8.  The  high  prices  at  the  com- 
mencement of  1869  were  a  consequence  of  a  decreased  production  for 
the  season  in  Europe  as  well  as  in  America.  On  the  contrary,  the  sup- 
ply at  the  opening  of  1870  was  abundant.  While  a  surplus  of  the  wages 
of  English  laborers,  resulting  from  the  moderate  price  of  bread  during 
the  current  season,  is  stated  as  one  cause  of  the  increased  consumption  of 
American  cheese  in  Great  Britain,  the  more  effective  causes  adduced 
are,  the  great  improvement  in  its  quality,  and  the  judgment  shown  by 
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American  dairymen  in  adapting  themselves  to  the  conditions  of  the 
English  market. 

The  report  of  the  American  Dairymen's  Association  for  1869  enumer- 
ates 1,066  cheese  and  butter  factories  in  the  United  States,  against  803 
reported  in  1868,  and  572  in  1867.  to  600  factories  are  attached  287,318 
cows,  the  number  connected  with  the  remaining  factories  not  being  re- 
ported. These  factories  are  distributed  among  the  several  States  as 
follows:  New  York,  824;  Ohio,  85;  Illinois,  31;  Wisconsin,  31;  Ver- 
mont, 29;  Massachusetts,  19;  Michigan,  17;  Pennsylvania,  14;  Iowa,  6; 
Kentucky,  5 ;  North  Carolina,  Maine,  Virginia,  Tennessee,  and  Minne- 
sota, each  one  factory.  The  increase  in  the  number  of  factories,  as 
compared  with  the  number  reported  in  1868,  is  263,  as  follows:  New 
York,  185 ;  Ohio,  13 ;  Illinois,  5 ;  Wisconsin,  23 ;  Vermont,  7 ;  Massa- 
chusetts, 4;  Michigan,  13:  Pennsylvania,  9;  Iowa,  3;  Maine,  1. 

Forty- three  factories  in  New  York  report  averages  ranging  from  9.14 
pounds  to  10.11  pounds  as  the  quantity  of  milk  required  to  make  one 
pound  of  cured  cheese,  showing  a  variation  of  more  than  10£  per  cent., 
attributable  in  great  measure  to  differences  in  the  skill  of  the  manu- 
fttctnrers.  In  the  same  State,  in  1868,  the  averages  reported  by  thirty- 
eight  factories  ranged  from  9.14  pounds  to  10.32  pounds,  showing  a 
variation  of  nearly  13  per  cent.,  and  in  1867  the  averages  reported  by 
twenty-seven  factories  ranged  from  9.33  pounds  to  10.50  pounds.  The 
average  prices  of  cheese  per  100  pounds,  at  New  York  factories  in  1869, 
ranged  from  $15  to  $17  45,  against  $14  to  $16  64  in  1868,  and  $11  50  to 
$14  67  in  1867. 

While  the  American  dairy-factory  system  has  attained  great  import- 
ance and  prosperity  through  the  instrumentality  of  cheese  manufacture, 
leading  dairymen  point  to  the  occupation  of  a  wider  field  and  to  the 
attainment  of  a  larger  success  in  the  future*  As  auxiliary  to  this  suc- 
cess they  emphatically  advise  the  more  general  application  of  the  co- 
operative system  to  the  manufacture  of  butter,  already  made  in  factories 
to  some  extent.  They  show  that  such  an  application  is  entirely  practi- 
cable, would  be  highly  remunerative,  and  would  bo  productive  of  im- 
mense advantage  to  the  general  community  in  securing  a  higher  and 
more  uniform  quality  o*  that  great  staple.  The  argument  is  a  strong 
one ;  and  the  aggregate  gain  which  would  result  from  such  an  improve- 
ment in  quality  may  in  some  measure  be  appreciated  when  it  is  consid- 
ered that  the  value  of  the  annual  cheese  product  of  the  country, 
estimated  at  not  less  than  $36,000,000  for  the  year  1860,  bears  but  a 
small  rauo  to  the  value  of  butter  annually  manufactured,  the  value  of 
the  latter  for  1869  being  estimated  at  nearly  $210,000,000. 

X.  A.  Willard,  well  known  as  a  high  authority  in  dairy  matters^ 
shows  that,  at  present  prices  of  first  qualities  of  butter  and  cheese,  a 
stated  amount  of  milk  is  capable  of  yielding  a  much  larger  profit  in  the 
former  product  than  in  the  latter;  and  that  the  extensive  application 
of  the  factory  system  to  the  manufacture  of  butter  will  not  only  give 
large  pecuniary  returns  to  those  engaging  in  the  enterprise,  but,  by  open- 
ing new  fields  to  competition,  will  prevent  all  danger  of  over-production 
of  cheese,  and  secure  that  just  balance  between  different  branches  of  the 
dairy  interest  which  is  essential  to  their  highest  prosperity. 

In  regard  to  the  manufacture  of  butter  and  cheese  from  the  same 
milk,  he  states  that  at  certain  seasons  of  the  year  the  night's  milk  may 
be  skimmed,  mixed  with  the  full  milk  of  the  morning,  and  manufac- 
tured into  cheese  which  will  not  show  any  inferiority  to  that  in  which 
all  the  cream  of  the  milk  has  been  employed,  and  that  repeated  experi- 
ence disproves  a  hitherto  common  opinion  to  the  contrary,    The  \)h\l<^<v 
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phy  of  the  case  is  illustrated  by  the  fact  that  when  the  entire  cream  is 
used  in  the  cheese  it  cannot  be  retained  throughout  the  process  of 
manufacture.  Mr.  Willard  calls  attention  to  the  necessity  of  improve- 
ment in  curing-rooms  for  cheese  and  to  the  best  methods  of  maintaining 
them  at  a  low,  even  temperature  during  the  summer.  In  regard  to  the 
requirements  of  the  home  market  he  observes  that  there  is  a  want  of 
cheeses  of  the  Stilton  shapes,  weighing  ten  to  fifteen  pounds  each,  and 
states  that  on  a  visit  to  the  West  in  the  fall  of  1809  he  found  dairymen 
there  manufacturing  such  cheeses  and  selling  them  at  30  cents  per 
pound. 

X.  W.  Woodfin,  of  North  Carolina,  reports  facts  showing  the  fitness  of 
the  Alleghany  range  in  Virginia,  North  Carolina,  Tennessee,  &c,  for 
the  dairy  business ;  the  whole  region  being  of  suitable  temperature,  and 
well  watered,  the  mountains  producing  heavy  crops  of  sweet,  nutritious 
pasture  grasses.  He  states  that,  since  the  agricultural  and  geological 
survey  of  North  Carolina  by  Professors  Emmons  and  Kerr,  there  has 
been  manifested  a  disposition  toward  a  radical  change  in  the  agriculture 
of  the  western  part  of  the  State,  some  of  the  citizens  now  making  grass 
their  leading  crop.  There  are  three  cheese  factories  in  Buncombe 
County;  and  notwithstanding  many  disadvantages  they  have  given 
satisfactory  results.  The  Elk  Mountain  Cheese  Factory,  established  in 
1868,  by  a  gentleman  from  Oneida  County,  New  York,  is  the  only  one 
which  has  yet  formally  reported  to  the  American  Dairymen's  Associa- 
tion. This  factory  is  situated  on  a  farm  elevated  3,000  to  4,000  feet 
above  tide-water.  Its  cows  give  a  full  yield  of  excellent  milk,  and 
the  cheese  is  of  first  quality.  The  dairy  season  in  that  locality  is  eight 
months  in  length  j  the  cows  require  feeding  about  four  months,  and 
shelter  during  half  this  period.  Mr.  Woodfin  also  reports  that  in 
Western  North  Carolina  good  farms,  suitable  for  dairy  purposes,  can  be 
bought  for  $5  to  $15  per  acre. 

Some  interesting  particulars  concerning  movements  in  prominent 
cheese  and  butter  districts  are  contained  in  the  following  statements — 
the  first  of  which  exhibits,  in  tabulated  form,  the  shipments  of  cheese 
and  butter  from  Herkimer  County,  New  York,  during  the  years  1864=  to 
1869: 


Yean. 

BH1TMENTB. 

Years. 

• 

SHIPMENTS.             J 

i 

Years. 

shipments. 

Choose. 

Bnttcr. 

Cheese. 

Batter,  j 

Cheese. 

Butter. 

1864 

1865 

Pounds. 
10,767,999 
16, 808, 352 

Pounds. 
492, 673 
313,  755 

1866  

1867 

Pounds. 
18, 172,  913 
16,  772,  031 

Pounds. 
2H2, 961 
204,385  , 

186.9 

1869 

Pounds. 
15,734,920 
15, 570, 487 

Pounds. 
241,682 
204,634 

The  following  table  exhibits  the  shipments  from  St.  Albans,  Vermont, 
during  the  years  1851  to  1868 : 


Years. 

SHIPMENTS. 

Years. 

SHIPMENTS. 

Years. 

SHIPMENTS. 

Choose. 

Butter. 

Cheese. 

Batter. 

Cheese. 

Butter. 

1851 

1852 

1854 

1856 

Pounds. 
555,  258 
60 1,969 

1,122,703 

1,  035,  376 
96(5.  287 

1,  228, 128 

Pounds. 
1,  192,  968 
1,149,235 
1,939,354 
1,  712,  404 
1,715,127 
2,393,66$ 

i 
i 

1  1857 

1  1858 

t  1859 

i860 

1861 

1*62 

Pounds.  ' 
8*25, 162 
1, 294,  393 
1,  247, 2.88 
1,  984, 000 
1,481,716 
1, 281, 602 

Pounds.    \ 
2.  864,  745 
2,713,309 
2,424,969  \ 
2,  .566,  700  i 
2,  732,  209 
2, 420, 370 

1863 

1864 

1866 

1867 

1868 

* 

Pounds. 

921,  842 
923,  210 

882,  495 
925,  357 
94£,  276 

Pounds. 
%  863, 576 

2,  472.  854 

3,  035. 257 
2, 617, 095 
2,  720, 284 
2,  606,  S4J0 
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The  report  of  the  Ohio  Dairymen's  Association  states  that  more  than 
four  millions  of  pounds  of  cheese  were  shipped  from  Wellington,  Ohio, 
in  1869. 

The  dimensions  assumed  by  the  dairy  interest  in  parts  of  ttye  West 
where  the  factory  system  has  recently  been  inaugurated  are  exemplified 
in  the  section  around  Elgin,  Illinois,  which  has  been  settled  little  more 
than  thirty  years.  In  this  district,  having  a  diameter  of  about  twenty- 
five  miles,  there  are  7,000  cows,  valued  at  $350,000.  In  1869  the  dis- 
trict produced  1,301,056  pounds  of  factory  cheese,  and  shipped  over 
1,600,000  gallons  of  milk,  chiefly  to  Chicago.  There  was  also  an  esti- 
mated production  of  200,000  pounds  of  butter.  The  amounts  of  cheese 
and  milk  marketed  in  1869  show  an  increase  of  50  to  60  per  cent,  over 
the  quantities  marketed  in  1868,  and  200  to  300  per  cent,  over  those  of 
1867. 

The  organization  of  the  Northwestern  Dairymen's  Association  is  at 
present  almost  entirely  confined  to  the  States  of  Illinois  and  Wisconsin. 
The  fourth  annual  report  of  this  association,  recently  issued,  gives  evi- 
dence that  the  dairy  products  of  those  States  are  improving  in  character, 
and  that  western  cheese  and  butter  will  ere  long  attain  a  higher  stand- 
ing in  the  general  market  than  they  now  hold.  The  remarks  of  mem 
bers  at  the  annual  meeting  evince  a  thorough  appreciation  of  the  defects 
which  have  hitherto  attended  the  manufacture,  and  of  the  injurious 
effect  which  shipments  of  inferior  products  have  hitherto  had  on  the 
reputation,  and  consequently  on  the  market  value,  of  western  cheese 
and  butter,  especially  the  latter.  A  common  interest,  therefore,  prompts 
to  the  diffusion  of  improved  methods  of  manufacture. 

C.  H.  Wilder,  of  Evansville,  Wisconsin,  remarked  that,  notwithstand- 
ing the  prosperity  of  western  cheese  manufacture,  its  growth  does  not 
keep  pace  with  the  consumption,  a  greater  amount  of  cheese  having 
been  imported  into  the  Northwest  during  1869  than  during  any  previous 
year.  The  increase  of  product  weuld  have  been  more  rapid  had  not  the 
want  of  skilled  labor  deterred  the  farmers  of  large  sections  of  the  West 
from  engaging  in  dairy  operations.  Cheese-making,  at  the  present  day, 
is  a  science,  requiring  skill  and  experience;  and  to  be  successful  needs 
the  proper  co-operation  of  the  milk  producer.  Even  in  the  older  regions 
of  the  East  dairymen  are  often  careless  in  selecting  stock,  and  in  feed- 
ing, milking,  and  general  treatment;  and  in  the  West,  where  dairying 
is  of  more  recent  date,  these  defects  in  practice  are  of  still  greater  mag- 
nitude, and  the  results  are  visible  in  diminished  quantity  and  inferior 
quality  of  milk. 

In  illustration  of  the  different  results  consequent  on  judicious  or  inju- 
dicious management,  a  special  committee  of  the  association  offered  the 
reports  of  certain  dairies  exhibiting  for  the  season  an  average  net  profit 
of  $80  for  each  cow,  while  other  dairies  report  a  net  profit  of  only  $40 
per  cow.  The  committee  estimate  that  the  average  expense  of  feed  for 
each  animal  could  not  have  varied  more  than  ten  dollars  in  the  cases 
named. 

The  attention  of  the  association  was  directed  to  the  necessity  of  the 
more  careful  packing  of  butter,  and  of  adopting  a  style  of  cooperage  better 
suited  to  the  preferences  of  the  eastern  market;  to  the  advantage  of  a 
studious  cultivation  of  the  better  qualities  of  grasses;  to  the  very  com- 
mon neglect  to  provide  pure  drinking  water  for  cows,  and  the  consequent 
injury  to  the  quality  of  milk,  enhancing  liability  to  fermentation;  to 
the  common  but  reprehensible  method  of  cooling  milk  for  the  factory 
by  adding  to  it  a  small  portion  of  ice,  thereby  damaging  the  flavor  and 
keeping  quality  of  the  milk;  and  to  the  very  general  inferiority  of  June 
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and  July  cheese  in  respect  to  keeping  qualities,  and  the  methods  by 
which  this  defect  may  be  in  great  measure  overcome- 

R.  R.  Stone,  secretary  of  the  association,  speaking  of  the  immense 
increase  in  the  western  demand  said  that,  previous  to  1860,  with  prices 
ranging  from  five  to  eight  cents  per  pound,  there  was  but  little  call  for 
cheese,  which  now,  notwithstanding  the  comparatively  high  prices,  is 
almost  as  great  a  staple  in  the  country  groceries  as  tea,  coffee,  and 
sugar. 

In  the  large  dairy  regions,  associated  producers  and  manufacturers 
have,  at  an  early  stage,  appreciated  the  necessity  of  stringent  regula- 
tions concerning  milk  delivered  at  factories.  In  March,  1809,  the  Illi- 
nois legislature,  following  the  example  set  by  the  State  of  New  York  a 
few  years  ago,  passed  an  "  Act  to  protect  butter  and  cheese  manufac- 
turers." This  act  forbids,  under  penalty  of  a  fine  of  not  less  than  $25, 
nor  more  than  $100,  the  sale  or  supply  to  any  cheese  factory  in  the 
State  of  milk  which  has  been  diluted  with  water,  or  in  any  way  adul- 
terated, or  from  which  any  cream  has  been  taken,  or  from  which  has 
been  reserved  any  portion  of  the  "  shippings."  A  like  penalty  is  to 
be  enforced  against  the  supply  of  milk  that  is  tainted  or  partly  sour. 

The  discussions  at  the  sessions  of  the  several  associations  bring  out 
very  clearly  the  great  defects  which  exist  in  the  average  character  of 
dafry  animals  in  common  use,  and  the  necessity  for  more  attention  to  the 
breeding  and  selection  of  stock  as  a  means  for  securing  more  profitable 
returns.  These  representations  by  no  means  overrate  the  disadvan- 
tages to  which  dairymen  are  subjected  by  reason  of  inferior  stock.  In- 
formation communicated  to  this  Department  by  the  proprietors  of  a 
dairy  of  eight  hundred  cows,  near  St.  Louis,  shows  an  average  daily  yield, 
for  each  cow  actually  in  milk,  ranging  from  five  quarts  through  Novem- 
ber, to  seven  and  two-third  quarts  in  May*  and  June — and  this  under 
liberal  feeding.  In  the  older  States  of  the  East,  with  convenient  a<x*css 
to  large  markets,  and  under  the  force  of  long-continued  competition, 
the  average  character  of  dairy-stock  is  raised  to  a  higher  standard,  and 
the  dairyinen  oi,'  Eastern  Masssachusetts  hold  that  a  cow  that  does  not 
average  ten  quarts  per  day  through  the  greater  part  of  the  milking  sea- 
son should  be  fattened  for  the  butcher.  Yet,  even  in  that  region,  great 
difficulty  is  experienced  from  the  current  methods  of  replenishing  dairy 
stock  by  purchase  from  dealers  who  have  themselves  been  obliged  to 
collect  from  miscellaneous  sources,  whereby  frequent  disappointments 
occur  in  regard  to  the  temper  of  the  animal  and  the  amount  and  quality 
of  yield.  One  great  requisite  for  the  general  improvement  of  dairy  stock  is, 
that  the  business  of  breeding  for  dairy  purposes,  as  a  specialty,  should 
be  extended  far  beyond  its  present  limits.  With  proper  care  and  skill 
this  business  must  continue  to  be  profitable,  and  should  especially  com- 
mend itself  to  agriculturists  in  those  sections  where  land  is  cheap  and 
good  pasturage  easily  attainable.  Only  skillful  and  continuous  experi- 
ment can  fully  determine  the  extent  to  which  the  improvement  of  dairy 
stock  can  be  carried,  but  when  a  seven-eighths  Jersey  cow  is  found  giv- 
ing, for  nine  months,  on  no  more  than  fair  feed,  a  daily  average  of  nearly 
niueteeu  quarts  of  superior  quality,  and  for  the  entire  year  an  average 
of  seventeen  quarts,  it  is  sate  to  say  that  there  is  yet  room  for  further 
improvement  even  in  the  well-managed  dairies  of  Middlesex.  There 
the  dairy  average  is  not  more  than  ten  quarts  per  day  throughout  the 
nine  months,  and  the  increase  of  nearly  nine  quarts  per  day  would  rep- 
resent an  increase  of  i>ecuniary  profit,  amounting  to  at  least  $90  for  the 
nine  months.  While  it  cannot  be  expected  that  such  a  product  will  be 
attained  in  the  ordinary  course  of  dairy  farming,  it  is  evident  that,  with 
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better  facilities  for  procuring  approved  sto.ck,  an  increase  might  easily 
be  made  on  present  averages. 

The  action  of  the  several  dairymen's  associations  is  developing  a  more 
general  appreciation  of  the  principles  of  breeding  and  of  feeding—prin- 
ciples which  are  of  great  practical  importance,  even  to  the  particular 
manufacture  to  which  these  associations  are  at  present  specially  de- 
voted, and  for  the  permanent  prosperity  of  which  they  are  so  energetic- 
ally laboring.  This  prosperity  they  propose  to  secure  by  continuing 
the  improvement  which  has  been  made  in  the  quality  of  American 
cheese,  thus  maintaining  and  enlarging  its  reputation  in  foreign  markets, 
&nd  encouraging  the  increasing  demands  of  the  great  home  market,  on 
which  more  than  on  any  other  field  of  consumption  depends  the  profit 
of  manufacture.  The  whole  movement  of  dairy  association  affords  to 
other  branches  of  agricultural  industry  a  most  suggestive  illustration  of 
the  beneficial  results  which  flow  from  concerted  and  well-directed  en- 
terprise. 

BUTTER  MAKING. 

Why  is  it  that  whtfn  superior  butter  brings  twice  the  price  of  poor, 
there  is  so  much  that  is  decidedly  unfit  to  eat  f  The  art  of  making  a 
good  article  h&s  long  been  known,  in  all  civilized  countries,  by  thou- 
sands of  people,  still  there  is  probably  in  no  country  a  supply  of  the  best 
for  a  tenth  of  the  population.  Some  one  recently  asked,  in  the  New 
York  Farmers'  Club,  why  plain  directions  for  making  good  butter  oould 
not  be  published  with  a  prospect  for  their  general  adoption.  A  veteran 
member  replied,  with  something  of  human  philosophy  in  the  remark, 
that  human  nature  was  so  perverse  that  few  would  follow  any  but  the 
peculiar  method  early  taught  and  long  practiced.  In  many  a  city  mar- 
ket a  buyer  of  good  taste  may  test  the  stock  of  a  dozen  stalls  before 
finding  one  that  offers  a  satisfactory  sample ;  yet  while  the  buyer  hon- 
estly and  properly  says,  "it  is  naught,"  the  seller,  perhaps,  with  equal 
honesty,  declares  it  is  "all  right,"  either  because  it  was  made  in  his  own 
family,  or  suits  his  own  taste  perverted  with  a  thousand  samples  of 
poor  or  medium  quality.  So  many  a  dairy-wToman,  proud  of  her  achieve- 
ments,  sends  her  produce  to  market  wTith  first-rate  expectations  and  re- 
ceives in  return  a  third-rate  price.  Yet  while  it  may  naturally  differ,  a 
really  good  roll  or  tub  of  solid,  fragrant,  sweet,  golden  butter  will  always 
find  an  appreciating  purchaser  and  obtain  a  good  price. 

How  can  there  be  general  improvement,  approximation  to  perfection 
in  quality,  and  avoidance  of  soap-grease  bearing  the  misnomer  "  cook- 
ing butter  f 

Hoping  to  lead  to  a  practical  solution  of  this  problem,  while  despair- 
ing of  offering  anything  actually  new  on  the  subject,  we  propose  to  give 
a  view  of  the  methods  by  which  the  most  noted  and  acceptable  butter 
of  the  country  is  made.  It  will  bo  seen  that  methods  vary,  and  that 
fine  butter  is  made  in  many  different  ways,  and  yet  it  will  be  observed 
that  there  are  certain  principles  which  rule  in  all,  and  that  there  is 
really  less  difference  than  appears;  and  these  very  differences  prove  the 
possibility  of  general  improvement  and  comparative  uniformity  by  at- 
tention to  essentials. 

To  find  the  first  of  these  essentials  it  is  necessary  to  go  back  to  the 
pasture,  and  secure  sweet  and  nutritious  grasses,  as  milk  and  butter  of 
the  finest  quality  cannot  be  produced  upon  weeds,  sour  grasses,  or  dis- 
tilled slops.  Then  the  cows,  selected  for  hereditary  excellence  as  elab- 
orators  of  superior  milk,  should  be  gently  treated,  carefully  and  rapidly 
milked  by  the  same  person  at  regular  intervals.    The  milk  and  cre#m 
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must  be  kept  at  an  even  and  comparatively  low  teniperatura,  in  si  per- 
fectly clean  place,  free  from  odors  of  every  description ;  and  tlie  utenslis 
and  vessels  must  be  kept  scrupulously  clean,  scalded  thoroughly  after 
use  i/O  prevent  the  development  of  cryptoganiic  germs;  if  in  winter, 
milk  and  cream  must  not  remain  at  so  low  a  temperature,  or  be  kept  so 
long,  as  to  become  bitter.  Then  the  butter,  after  churning,  must  be  kept 
at  a  reduced  temperature,  worked  thoroughly  without  much  pressure  in 
such  a  manner  as  to  exhaust  the  buttermilk  or  added  water,  but  not  so 
as  to  break  down  the  grain  of  the  butter  and  render  it  greasy.  Not- 
withstanding the  fact  that  a  very  good  article  has'  been  made  by  work- 
ing with  the  hands,  it  is  an  uncleanly  practice,  not  so  well  adapted  to 
rapid  and  complete  expulsion  of  buttermilk  as  approved  mechanical 
appliances. 

A  study  of  the  peculiarities  of  the  modes  of  making  th'e  most  popular 
brands  of  butter  will  reveal  how  fully  the  best  practice  agrees  in  the 
above  essentials.    We  first  describe  the  method  adopted  in  making  the 

KEW  YORK  FACTORY  BUTTER. 

• 

In  the  New  York  butter  factories,  the  milk  rooms  are  constructed  with 
a  view  to  thorough  ventilation,  and  are  provided  with  water  tanks  sunk 
in  the  earth,  and  arranged  for  a  depth  of  eighteen  inches  of  water.  There 
should  be  a  constant  flow  of  water  through  the  vats  to  secure  a  uniform 
temperature,  which  should  not  be  below  48°,  nor  higher  than  56°.  As 
soon  as  the  milk  is  delivered  it  is  set  in  tin  pails  eight  inches  in  diame- 
ter and  twenty  inches  deep,  the  milk  standing  at  a  depth  of  seventeen 
inches  in  the  pail.  Milk  cooled  in  this  way  throws  up  its  cream  rapidly, 
and  the  uniform  temperature  of  the  cream  has  a  favorable  effect  on  the 
churning.  Good  milk  thus  treated  will  keep  sweet  for  thirty-six  hours, 
even  in  the  hottest  weather,  and  as  much  cream  may  be  obtained  as 
from  milk  in  shallow  pans.  The  cream  will  nearly  all  rise  in  twenty-four 
hours,  and  should  be  taken  off  before  the  milk  sours.  The  butter  makers 
of  Orange  County  prefer  the  old-fashioned  dash  churn,  and  add  cold 
water  in  summer  and  wTarm  in  winter,  at  the  rate  of  sixteen  to  thirty 
quarts  of  water  to  fifty  quarts  of  cream.  Thus  the  temperature  of  the 
cream  in  summer,  when  churning  is  commenced,  is  brought  to  about 
60°,  and  in  winter  to  about  G3°.  It  is  preferred  that  forty-five  to  sixty 
minutes  be  employed  in  churning.  The  butter,  after  being  taken  from 
the  churtij  is  thoroughly  washed  in  cold  spring  water,  and  after  salting 
and  working  is  allowed  to  stand  a  certain  length  of  time,  for  instance, 
from  morning  till  evening,  when  it  is  carefully  packed  in  strongly  hooped 
and  perfectly  tight  oak  tubs,  and  strong  brine  is  poured  in  to  fill  inter- 
vening spaces. 

THE  rniLADELPHIA  METHOD. 

The  description  of  the  manufacture  of  the  famous  and  costly  "  Phila- 
delphia print"  was  given  in  detail  in  the  Report  of  18G7.  Great  care, 
uniformity,  and  system  characterize  all  its  processes.  The  milking  is 
done  quietly  and  rapidly,  the  same  milkmaid  always  attending  to  the 
same  cows.  The  spring-house  is  usually  of  stone,  on  a  side-hill,  the 
floor  covered  with  running  water,  and  therefore  always  cool  and  free 
from  odors.  Deep  tin  paus,  painted  on  the  outside,  with  bails  for  hand- 
ling, are  filled  to  the  depth  of  three  inches,  placed  on  an  oak  floor,  and 
surrounded  with  cool,  clear  water  of  a  temperature  ef  58°.  The  cream 
is  taken  off  in  twenty-four  hours,  kept  in  deep  vessels  holding  twelve 
gallons,  and  stirred  whenever  a  new  skimming  is  added.  A  barrel 
churn  is  used,  the  churning  lasting  an  hour,  when  a  little  cold  milk  is 
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added  to  cause  tho  butter  to  gather.  The  buttermilk  drawn  off,  ice-cold 
water  is  twice  added,  a  few  turns  given  to  the  churn  each  time,  and  the 
last  water  is  scarcely  colored  with  milk.  A  gentle  rocking  motion  of 
the  churn  soon  collects  the  butter,  which  is  left  two  hours  to  drain  oft 
the  remaining  water  through  a  small  hole  made  for  the  purpose.  The 
butter  is  worked  by  a  corrugated  wooden  roller,  revolving  on  a  shaft 
supported  over  the  center  of  the  table,  which  also  revolves  under  the 
roller.  Beveled  blocks  at  each  end  of  the  roller  force  the  butter  from 
the  ends  toward  the  center,  so  that  the  rolls  are  broken  each  time  in 
fresh  places.  The  roller  does  not  quite  touch  the  table,  and  there  is  no 
crushing  of  the  particles,  but  a  separation  of  the  mass  with  a  slight 
pressure  wiiich  permits  water  or  buttermilk  to  flow  away.  A  cloth 
which  has  been  wrung  dry  in  cold  spring  water  is  repeatedly  pressed 
upon  the  butter  until  not  a  particle  of  moisture  is  seen  upon  it  as  it 
comes  from  the  roller,  and  the  butter  begins  to  adhere  to  the  cloth. 
This  is  called  "wiping"  the  butter.  An  ounce  of  salt  to  three  pounds 
of  butter  is  then  thoroughly  worked  in  by  the  aid  of  the  same  machine. 
Thus  the  processes  are  all  conducted  without  any  manipulation  of  the 
butter  by  the  human  hand.  It  is  Anally  weighed  out  and  put  up  in 
pound  prints.  One  hundred  pounds  are  churned  in  one  hour  and 
prepared  for  market  in  another,  and  deposited  in  tin  trays  and  set  in 
water  to  harden.  The  next  morning  it  is  wrapped  in  damp  cloths,  each 
pound  by  itself,  put  in  a  tin  case  upon  wooden  shelves,  with  two  com- 
partments of  pounded  ice  to  keep  it  cool,  and  surrounded  by  a  thor- 
oughly made  cedar  tub,  it  is  sent  to  market  and  sold  (often)  at  a  dollar 
a  pound. 

VERMONT  BUTTER. 

The  Green  Mountains  have  been  famous  for  good  butter,  and  the  best 
dairymen  of  that  region  keep  the  milk  in  cool,  well  ventilated  cellars  in 
summer,  and  in  a  sweet,  clean  milk-room  at  other  seasons.  The  tem- 
perature desired  is  about  60°,  and  when  it  is  reduced  to  50°  they  scald 
the  milk,  and  thus  prevent  bitterness,  labor  in  churning,  and  loss  of 
color.  The  milk  is  strained  and  set  as  soon  as  it  is  drawn,  and  skimmed 
before  it  becomes  thick,  generally  in  twenty -four  hours  when  the  tem- 
perature is  up  to  00°,  but  much  longer  in  proportion  as  it  is  colder. 
Many  prefer  to  stir  the  cream  every  twelve  hours,  and  sprinkle  over  the 
top  with  line  salt.  When  the  butter  has  "come,"  the  buttermilk  is 
drawn  off  and  cold  water  or  ice  water  turned  in,  and  the  butter  thor- 
oughly worked  till  rid  of  buttermilk ,  aud  if  it  is  then  "  crumbly  or 
spongy"  the  water  is  worked  out  by  hand,  very  carefully,  to  prevent 
injuring  the  grain  and  rendering  it  greasy.  David  Goodall,  in  the  St. 
Johnsbury  Times,  thus  describes  the  mode  of  packing : 

While  the  butter  is  warm,  and  as  soon  as  salted,  put  it  into  tho  tub  and  pound  it 
down  solid  ;  and,  if  it  docs  not  till  the  tub,  cover  it  with  a  cloth,  and  put  on  it  a  pint 
of  brine.  Fill  the  tub  within  one  inch  of  the  top;  cut  a  cloth  one  inch  larger  than 
the  butter  and  spread  it  on  the  top  of  it ;  then  cut  another  cloth,  one  inch  larger  than 
the  last,  and  tit  it  on  the  top,  spreading  evenly  and  tinning  up  each  edge  on  the  in- 
side of  the  staves ;  but  it  must  not  hang  over,  as  it  would  draw  brine  out.  Cut  a 
bar  of  sweet  wood,  two  inches  by  half  an  inch,  and  tit  it  on  the  butter;  bore  through 
the  stave  into  each  end  of  the  bar,  and  put  in  a  wooden  pin  tight  to  keep  tho  bar  in 
place;  till  the  tub  with  line  salt,  and  lill  again  with  brine,  and  keep  it  full.  Some  put 
in  one-fourth  inch  of  lino  salt  at  the  bottom  of  t\i©  tub  and  cover  with  a  cloth.  I 
think  tho  cloth  without  the  salt  sufficient. 

PRACTICE  IN  OTHER  NOTED  DAIRIES. 

S.  Edwards  Todd,  of  Xcw  York,  after  advising  the  milker  to  be  care- 
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ful  to  enter  upon  his  or  her  duties  with  clean  hands,  recommends         ttto 
butter  maker  to  "  set  the  milk  in  an  apartment  as  neat  and  sweet  «i  ^sas  a 
bee-hive ;  and,  if  possible,  let  the  cooling  breezes  from  the  green  1    Mulls 
pass  in  one  window  over  the  milk,  and  out  at  another  window.    As  s^^-^oon 
as  a  thick  cream  has  risen,  remove  it,  with  as  little  milk  as  practical 
and  the  sooner  the  cream  is  churned  the  better  the  butter  will 
Never  allow  the  cream   to  rise  in  temperature  above  04°  E.    I 
can  be  kept  at  00°  the  butter  will  be  all  the  better  for  it.    A: 
churning,  remove  the  butter  with  a  clean  ladle  into  a  clean  bui 
tray  or  worker,  never  touching  it  with  the  bare  hands.    Then, 
the  sharp  edge  of  the  ladle,  make  deep  gashes  all  through  the 
ter,  and  the  buttermilk  will  flow  into  the  gashes  thus  made;  and  w] 
the  gorge  is  thus  closed,  the  liquid  will  flow  away.     After  butl 
milk  has  once  been  liberated  by  gashing  the  butter,  it  is  not  practii 
to  confine  either  water  or  buttermilk  again  in  the  butter.    Neatness 
proper  temperature  are  fundamental  requisites   in  making  a  chc 
quality  of  butter." 

A  correspondent  of  the  New  York  Fanners'  Club,  writing  fi       'oia 
Adrian,  Michigan,  makes  the  following  suggestions : 

Set  your  milk  where  the  wind  will  not  blow  on  it,  for  the  wind  dries  the  cream,        and 
dried  creu.m  will  not  make  butter.    In  warm  weather  keep  your  cream  stUl,  for  if        yon 
want  your  cream  to  become  sour,  stir  it  often.    Very  sour  cream  will  not  produ__  ^je  a 
good  quality  of  butter.    In  cool  or  cold  weather,  don't  think  that  you  must  let  ^^oor 
milk  set  until  it  is  sour  before  you  take  off  the  cream.    Forty-eight  hours  is  sufflcr^pent 
length  of  time  for  milk  to  produce  all  the  cream  it  is  capable  of  producing.    In  a  r  ^ght 
temperature  it  wiU  rise  iu  a  loss  time.    Much  poor  butter  is  the  result  of  bad  man  ^Bge- 
ment  of  the  cream.    It  is  a  good  plan  in  warm  weather  to  save  strippings,  abo»~«at  a 
quart,  night  and  morning,  from  each  cow,  and  churn  every  day.    Churn  your  cn^sam 
as  cool  as  possible  in  warm  weather.    Much  butter  is  spoiled  by  churning  the  cr~«am 
too  warm.    If  your  butter  comes  rather  warm,  put  in  twice  the*  salt  you  usually  _   do, 
work  your  butter  just  enough  to  mix  the  salt  well  through  it,  and  set  it  away  i*1  a 
cool  place  for  twenty-four  hours,  then  take  it  up  and  work  it  over.    Much  of  the*    «&H 
will  oe  dissolved  aim  will  work  out.    Thoroughly  cleanse  your  butter  with  salt-       *j8e. 
no  cold  water  about  your  butter,  for  you  cannot  cleanse  butter  or  any  other  lunmp  °f 
grease  with  water.    Some  women  talk  as  though  butter  was  not  lit  to  cot  unless      •}£ 
first  washed  with  cold  water.    If  butter  is  not  fit  to  eat  without  being  washed  ^^^P 
water,  it  is  not  by  being  washed.    Water  always  damages  butter.    Hiitter  tli**  .  V| 
washed  with  water  is  not  fit  to  pack,  for  it  will  not  keep.    When  the  brine  "W    j!~l 
oozes  from  your  butter,  as  you  work  it,  is  clear,  that  is,  clear  from  milk,  it  is  w/°r^^ 
enough;  don't  give  it  another  stroke,  except  to  get  it  into  shape.    Pack  your  U*1  *V 
in  perfectly  clean  vessels,  aud  keep  it  well  covered  with  strong  brine.    When  yo*1    ^  :j 
your  butter,  set  it  on  the  table  just  as  you  cut  it  out  of  the  tub,  for  it  is  ijyuX**^^sQe 
worked  after  it  has  been  packed.    If  all  butter  was  made  after  this  plan  wt-  woul** 
but  little  that  is  poor. 

At  one  of  the  meetings  of  tbe  club  of  the  Union  County  (New  ^CP\J. 
Agricultural  Society,  Mr.  H.  W.  Garret,  whose  dairy  product  is  r^l^lL". 
sen  ted  as  of  excellent  quality,  gave  in  substance  the  following  di-^^vja 
tion8  j  Everything  pertaining  to  the  entire  work  of  butter  making  sht^V^ 
be  kept  scrupulously  clean.    Forty  hours  is  the  average  period  of  t  ^*t^ 
for  a  pan  of  milk  to  remain  prior  to  skimming.    It  is  necessary  for    ^ \Q. 
milk  to  sour  before  the  entire  cream  can  be  obtained.    If  the  at  ^-*jU. 
sphere  is  such  that  the-  cream  becomes    rancid,  immediately  sic  ^    ^ 
Skimming  at  the  proper  time  is  absolutely  necossary.    Themiik  ror^j?^ 
should  be  kept  at  01°.    Twice  a  day  stir  the  cream  in  the  jars ;  \s 

those  jars  stand  in  the  coldest  place  in  summer.  When  churning^^  ^r 
necessary,  let  the  cream  be  at  62°.  Use  a  dash  churn,  which  is  super  ^gjje 
to  any  other.  When  the  globules  are  about  breaking,  reduce  t  ^^s 
temperature  to  00°.  Do  not  wash  the  butter.  Work  it  as  little  ^^  4 
possible )  too  much  working  makes  it  salvy,  and  washing  destroys 
flavor. 
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THE  BEST  WESTEBN  MODE. 


Western  butter  has  not  heretofore  enjoyed  a  high  reputation.  It  is 
possible  that  rank  grasses  and  noxious  plants  may  have  been  an  ele- 
ment of  this  disrepute ;  impure  water  in  some  places  may  have  had  an 
influenoe ;  but  the  main  cause  has  been  a  lack  either  of  care  or  skill  in 
the  butter  maker.  It  is  rapidly  improving,  and  while  it  commands  a 
price  less  than  that  paid  for  New  York  butter,  a  considerable  Quantity 
is  forwarded  to  the  eastern  seaboard,  and  some  of  it  is  of  really  supe- 
rior character.  It  is  probable  that  individual  dairies  may  be  found 
which  produce  an  article  unsurpassed  by  the  best  Orange  County  or 
Philadelphia  products ;  yet  these  must  be  few  compared  with  the  aggre- 
gate number  of  western  dairies.  The  intelligence,  skill,  and  care  evinced 
by  many  butter  makers  of  the  prairies  will  prove  a  leaven  that  may  be 
expected  to  work  wonders  in  the  general  improvement  of  the  butter  of 
that  great  section.  The  following  directions  for  butter  makiug,  by  Mrs. 
M.  A.  Deane,  of  Farina,  Illinois,  recently  received  a  prize  from  the 
Messrs.  Blanchard,  churn  makers  at  Concord,  New  Hampshire,  as  a 
model  exposition  of  the  sut\ject  and  of  general  application : 

Management  of  th*  milk. — The  advantage  gained  during  the  hot  season  by  the  rapid 
and  complete  cooling  of  milk  as  soon  as  it  comes  from  the  cow  can  hardly  be  over- 
estimated, as  recent  experiments  show  that  the  milk  thus  cooled  will  keep  sweet 
much  longer  and  yield  its  cream  more  readily  and  more  abundantly ;  and  as  all  expe- 
rience has  proved  that  the  quantity  of  butter  made  depends  greatly  upon  keeping  the 
milk  in  such  a  state  as  to  secure  all  the  cream,  a  saving  or  labor  is  effected  by  this 
process,  as  the  milk,  when  cooled  to  the  required  temperature,  (60°,)  may  be  set  in 
deeper  vessels,  thus  diminishing  greatly  the  number  or  vessels  required,  and,  conse- 
quently, the  labor  of  cleansing  them. 

In  a  large  dairy  the  washing  and  scalding  of  the  shaUow  pans  so  much  in  use,  is 
always  a  laborious  and  tedious  process.  There  are  many  methods,  more  or  less  simple, 
for  cooling  milk.  Patents  have  been  granted  for  various  plans,  and  many  enterprising 
dairymen  are  testing  ingeuious  devices  of  their  own  with  excellout  success.  If  it  is 
not  convenient  to  procure  a  cooler,  the  milk  may  be  cooled  by  setting  some  large  pails 
into  a  trough  or  box  partly  filled  with  very  cold  water,  and  pouring  the  milk  Into 
these  pails  as  fast  as  it  is  drawn  from  the  cows,  allowing  it  to  stand  until  of  the  re- 
quired temperature — if  necessary,  renewing  the  water. 

The  pails  used  in  milking  should  be  of  tin,  never  of  wood.  It  is  very  difficult,  al- 
most impossible,  to  cleanse  wooden  pails  so  perfectly  that  they  will  not  impart  some 
degree  of  acidity  to  the  milk,  though  it  may  be  an  insensible  degree.  Owing  to  this 
fact,  some  factories  make  it  an  absolute  requisition  that  only  tin  pails  shall  be  used  by 
those  who  furnish  them  with  milk. 

The  dairy  room. — Much  of  the  success  of  butter  making  depends  upon  the  fitness  of 
the  place  or  room  where  the  dairy  is  kept,  and  upon  its  condition  as  to  cleanliness  and 
freedom  from  taints  and  odors  or  every  description.  If  a  cellar  is  used,  it  should  be  a 
dry  one,  and  perfectly  clean  to  the  remotest  corners,  having  no  hidden  remnauts  of  de- 
cayed vegetables  or  fruit,  or  anything  which  could  possiluy  offend  the  most  delicate 
olfactories.  If  a  room  in  the  dwelling  house  is  used,  or  a  milk  house  built  separately, 
which  is  perhaps  better,  it  should  not  be  situated  near  a  hog-pen,  stable,  or  anything 
of  the  kind,  nor  should  anything  likely  to  impart  its  odor  to  the  milk,  as  smoked  ham, 
codfish,  onions,  or  even  potatoes,  be  allowed  a  place  in  the  room.  Nothing  will  receive 
a  taint  more  easily  than  milk  or  cream;  and  all  bad  odors  absorbed  by  the  milk  are 
certain  to  be  concentrated  in  the  buttex,  they  not  having  the  accommodating  disposi- 
tion to  run  off  with  the  buttermilk.  We  have  known  butter  to  be  spoiled  in  conse- 
quence of  the  niilk  standing  in  the  room  with  a  smpky  furnace,  and  it  is  sometimes 
sensibly  affected  by  the  smo^e  of  burnt  grease  and  other  unpleasant  smells  from  the 
cook  room.  So  if  a  milk  room  communicates  with  a  kitchen  the  door  should  be  kept 
closed. 

Temperature. — The  milk,  whether  in  a  cellar  or  in  a  room  above  ground,  should  be 
kept  cool  iu  the  summer,  never  being  allowed  to  reach  a  temperature  above  00°,  though 
it  may  fall  below  that  without  detriment.  Milk  should  be  set  upon  racks,  rather  than 
shelves,  so  that  the  air  may  circulate  freely  under  it  as  well  as  over  and  around  it. 
Hacks  are  made  in  various  ways  ;  the  most  convenient  that  wo  know  of  is  constructed  as 
follows:  Take  a  0  by  (5  pine  post,  of  a  length  suited  to  the  height  of  the  room,  place  it 
upright  upon  a  pivot  so  that  it  will  revolve,  and  nail  slats  of  half-inch  stuff  to  each 
Bide  of  the  post,  at  such  intervals  as  will  give  room  for  the  pans  or  other  ve,sa&\&  to*&» 
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Two  such  slats,  nailed  to  opposite  sides  of  the  post,  will  support  two  pans  of  milk,  o  x 
on  each  side  of  the  post.  The  rotary  arrangement  enables  one  to  stand  in  the  sa»»«™:a 
place  to  skim  a  whole  rack-full  of  milk.  If  pans  are  used,  the  seamless  ones  are  be — ks 
bnt  deeper  vessels,  cither  of  tin  or  earthenware,  oro  perhaps  preferable,  provided  t  —  " 
milk  is  cooled  before  being  set. 

IVething  the  utenxih. — The  greatest  care  is  requisite  in  cleansing  these  vessels,  of  irtuHSs^s: 
ever  material  or  form,  as  also  of  nil  the  other  utensils  employed  in  butter  makii — ^mj^. 
This  is  a  matler  vi'  murl]  grea:cr  importance  than  many  suppose,  as  the  smallest  nc  '  — 
lect  in  regard  to  it  is  sure  to  tell  upon  the  cream  and  butter.    The  pans  and  pa     ^— 

should  be  washed  thor.ei-iily,  in  two  water*,  each  tiiuo  being  made  as  clean  :is  possil _j 

with  the  water  used;  they  should  then  be  scalded  thoroughly  ivii.li  bulling  water. 
»S  not  sufficient  that  the  water  should  be   tolerably  hot— that   it  should  steam  in  t  j 

kettle,  or  anything  of  the  suit;  it  must  "daueo  as  well  as  sing."  The  churn,  butt— » 
bowl,  and  ladle,  or  butter-worker,  if  one  is  used,  should  bo  washed  and  scalded  wb»»e  ; 
equal  care,  and  all  should  be  carefully  wiped  and  dried,  unless  BOiue  arrangement 
made  for  drying  in  tho  sun,  which  will  do  very  well  for  tin  and  earthenware,  and  ^^■■b-  -» 
the  labor  of  wiping.  In  summer  it  will  be  necessary  to  see  that  all  utensils  are  cob^K_  « 
perfectly  before  using  them. 

Skimming. — The  milk  should  be  Bkimmed  as  soon  as  nil  the  cream  has  risen,  am!  ~^Kj». 
fore  the  milk  has  thickened.  The  exact  time  required  for  tho  cream  to  rise  will^ .  « 
course,  depend  npou  tho  temperature  ;  but  a  little  experience  will  enable  one  to  t  -^e^Jl 
At  tho  time  tho  cream  should  be  removed  it  will  have  a  bright,  healthy  appearanc^^s  9  s 
rich,  yellow,  uniform  color,  and  such  an  adhercney  of  particles  as  will  enable  »  — 
jve  tho  entire  cream  at  one  dip  of  the  skimmer.    If  allowed  tt    ' 


too  long  without  skimming,  both  the  quantity  and  quality  of  the  cream  will  be  »•  _ 
ously  arl'erted.  The  surf  are  will  become  discolored,  blotched,  and  knobby,  while  ^j.e- 
dernoath,  tho  ereaiu  is  rapidly  yielding  to  the  corrosive  tendency  of  tho  acid  in  *_±i« 
milk.  The  thickest  cream  may  bo  us  surely  destroyed  by  standing  on  tho  inilkc  as 
wonld  be  the  firmest  fabric  in  a  bath  of  sulphuric  acid.  When  thus  destroyed,  tlie 
croain  is  replaced  by  a  thin,  watei  v  substance,  having  no  return  bianco  to  cream  or  n»iJlL 
These  facts,  which' may  bo  easily  verified,  show  how  essential  it  is  that  the  cr«i»in 
chould  be  taken  off  before  the  milk  has  acquired  any  great  decree  of  acidity.  Yefcr  »n 
order  to  mako  tho  largest  quantity  of  butter,  care  must  bo  taken  not  to  remove  *-"• 
cream  too  soon.  Manv  neat,  thrilty  housewives  make  a  practice  of  "  skimming  **P 
all  the  milk  at  stated  'intervals,  so  as  to  be  through  with  the  job.  This  is,  of  co«rB*' 
Very  pleasant,  bnt  it  involves  considerable  lo-s.  as  they  do  not  get  the  full  cream  ^r.°^ 
the  newest  milk.  Tho  milk  should  oil  be  skimmed  at  the  same  age,  provided  »fc  Hf£ 
had  the  same  conditions  :ls  rc-ards  temperature,  &c.  It  follows,  thcu,  that  some  ***^ 
Should  bo  skimmed  every  night  and  morning.  1     ., 

TI'Vnter  treatment.— It  will  ho  fouud  that  in  winter  milk  and  cream  requiru  soino^^J 
difl'ereut  mauagemeut.    Tho  cfl'ort  must  now  be  to  keep  the  mill:  warm  enough  r***JJtJ 
than  to  keep  it  cool;  and  a  failure  in  this  re*  jut  I.  will  wrv  mat  11  idly  aliect  tho  qi**\w 
of  tho  butter.     If  the  milk  is  very  much  too  cold,  it  will  have  to  Hand  so  longer   Vf 
cream  to  rise  that  it  will   beeomo  bitter  often  long  before  it  becomes  sour,  an <•»   a 
qnality  of  bitterness  will  he  still  more  apparent  in  tho  butter.     To   prevent  this**    J 
milk  should  bo  kept  at  a  temper;;!  are  of  I.?)'  if  possible;  if  not,  tho  milk  may  bosc:»JlJ 
as  boou  as  strained,  and   the  cream  will   then   have  a  fair  start  before  tho  mill*    ,  | 
parted  wilii  this  citra  hoa:,  unless  the  place  whero  it  is  kept  is  very  cold.     If  seal*  *J 
is  not  fouud  sufficient,  two  or  three  spoonfuls  of  sour  milk  (which  baa  soured  qni^* 
and  is  uot  bitter)  may  bo  added  to  each  pan  of  milk  when  it  is  set  away.    This 
help  to  sour  the  milk  and  cau.se  the  cream  to  rise  quicker,  thus  making  it  less  liab  f 
become  bitter.    It  may  also  help  to  prevent  bitterness  to  salt  tho  coivs  often,  am 
that  they  do  not  eat  decayed  vegetables  or  any  subs tauces  which  may  impart  a 
taste  to  the  milk. 

Tho  cream  should  be  kept  ut  abont  tho  same  temperature,  (CO0,)  and  should  be 
stirred  as  often  as  new  Is  added.     It  should  uot  bo  kept  too  long  before  churn, 
never  more  than  a  week — four  or  five  days  is  better.  ■ 

Churning.— Tho  cream  should  be  churned  at  a  temperature  of  G2°  or  Gl°.  A  g| 
deal  of  experience  may  enable  ono  to  guess  at  this  temperature  with  tolerable  eld 
ness,  bnt  it  is  better  to  use  a  thermometer  and  be  sure.  This  temperature  wu 
increased  during  tho  process  of  churning  to  tjfi-  or  thereabouts,  when  the  button, 
come.  If  it  should  bo  hard  and  granular,  refusing  to  come  together  well,  throtf 
little  warm  water,  churning  all  trie  while,  and  the  butter  will  sooo  be  gathers! 
ready  te  take  up.  | 

Sweet  cream  should  never  bo  mixed  with  soar  cream  jnst  before  churning,  M 
cream  is  much  longer  coming,  and  hence  likely  to  lose  itself  in  tho  buttermilk, 
thecowsonce  a  week  is  generally  behoved  to  facilitate  the  process  of  cbnruing.    I 
they  have  uot  been  thus  salted,  some  put  a  little  Bait  into  tho  cream  before  cm] 
but  wo  think  that  iu  most  instances  whero  hntter  is  very  long  coming,  it  is 
the  temperature  of  the  cream.    It  may  bo  so  cold  as  to  require  churning  a 
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bring  tho  butter;  a  tax  upon  one's  patience  and  strength,  if  performed  by  hand,  equal 
to  the  cost  of  a  dozen  thermometers. 

Coloring. — As  a  rule  it  is  absolutely  essential  in  tho  winter  to  color  butter,  in  order 
to  make  it  marketable,  or  at  all  attractive  as  an  article  of  table  use  at  home.  There 
may  bo  a  possible  exception  to  this  rule  in  cases  where  cows  are  fed  largely  upon  yel- 
low corn  meal,  pumpkins,  carrots,  &c,  but  this  does  not  lessen  the  importance  of  the 
rule.  Of  tho  various  substances  used  in  coloring  butter,  we  think  that  carrots  (of  tho 
deep  yellow  variety)  give  the  most  natural  color  and  the  most  agreeable  flavor.  An- 
notto,  however,  is  principally  used,  and  with  most  satisfactory  results.  Some  of  the 
most  celebrated  butter  makers  in  the  country  color  their  butter  with  pure  annotto, 
giving  it  a  rich,  deep  orange  color.  They  do  not  aim  to  produce  the  color  which  is 
natural  to  summer  butter,  but  one  considerably  richer ;  coloring  it  both  summer  and 
whiter.  If  carrots  are  used,  they  should  be  grated,  the  juice  expressed  through  a  thin 
cloth,  and  put  into  the  cream  just  before  churning.  A  small  quantity  of  annotto,  dis- 
solved in  warm  water  or  milk,  may  be  used  in  the  samo  way,  and  with  similar  results; 
but  a  richer  tint  is  produced  with  annotto  by  coloring  the  butter  directly.  To  prepare 
tho  annotto  for  this  purpose,  steep  it  in  butter  for  some  hours  over  a  slow  fire,  then 
strain  through  a  fine  cloth  into  ajar  and  keep  in  a  cool  place.  When  ready  to  work 
the  butter,  melt  a  small  quantity  of  this  mixturo  and  work  it  in  carefully.  A  small 
proportion  of  turmeric  is  sometimes  mixed  with  annotto  and  prepared  in  tho  samo 
way.  With  this  method  of  coloring,  an  inexperienced  hand  is  in  danger  of  working 
the  butter  too  much,  in  the  eifort  to  produce  tho  same  shade  of  color  through  the 
entire  mass,  which  is,  indeed,  a  difficult  attainment  for  a  novice.  Coloring  in  tho 
cream  obviates  this  difficulty  entirely,  the  butter  being  of  a  uniform  color  when  taken 
from  the  churn. 

Salting  and  working. — While  salt  is  not  to  be  undervalued  as  a  preserving  agent,  it 
must  be  remembered  that  too  much  of  it  destroys  or  overpowers  the  tine  flavor  and 
delicate  aroma  of  the  best  butter.  Be  careful  to  preserve  all  the  sweetnes  of  the  fresh 
butter,  salting  just  enough  to  remove  its  insipidity.  It  is  important  to  use  the  best 
salt.  "Ashton's  factory  tilled"  has  great  fame,  and  is  extensively  used.  But  any  oue 
can  test  the  purity  of  salt,  and  perhaps  other  brands  of  Liverpool  salt  may  be  found 
equal  to  Ashton's.  Pure  salt  is  perfectly  white  and  destitute  of  odor.  It  will  dissolvo 
in  cold  water  without  leaving  any  sediment  or  throwing  any  scum  to  the  surface,  and 
the  brine  will  be  as  clear  as  pure  water,  and  entirely  free  from  any  bitter  taste.  Pro- 
fessor Johnson  says,  in  the  American  Agricultural  Annual,  18G3,  that  the  "Onondaga 
factory  tilled  must  take  rank  second  to  none,  provided  tho  ingenious  processes  of  Doctor 
Goessmann,  which  were  employed  in  Syracuse  a  few  years  since,  are  still  in  use." 
The  buttermilk  should  be  nearly  all  worked  out  and  tho  butter  well  washed  before 
salting.  Washing  may  abstract  somewhat  from  the  flavor  of  the  butter,  but  it  is, 
nevertheless,  a  necessity  if  the  butter  is  expected  to  keep  long,  as  it  completely 
removes  the  cream  and  caseine  of  the  buttermilk,  a  part  of  which  might  otherwise 
remain  in  the  butter.  Butter  should  stand  but  a  short  time  after  salting  beforo  it  is 
worked  enough  to  remove  nearly  all  the  water,  when  it  may  bo  resalted,  if  necessary; 
there  should  \>o  sufficient  salt  left  in  the  butter  at  this  time  to  make  a  strong  brine  of 
the  little  water  that  remains.  It  may  then  stand  until  the  next  day,  when  it  should 
bo  worked  and  packed.  On  no  account  should  butter  be  allowed  to  stand  long  before 
working,  as  it  is  apt  to  become  streaked,  often  so  much  so  as  to  necessitate  working 
over,  in  order  to  restore  a  uniform  color.  Besides,  if  neglected  too  long  at  this  period 
a  tendency  to  rancidity  will  be  rapidly  developed.  We  realize  the  difficulty  of  giving 
explicit  directions  for  the  second  and  last  working  of  tho  butter — its  tiual  preparation 
for  packing.  If  not  worked  enough,  every  one  knows  that  the  butter  will  soon  spoil; 
if  worked  too  much,  it  is  spoiled  already ;  though  tho  danger  of  its  being  overworked 
is  less.  A  great  deal  of  judgment  and  discretion  and  somewhat  of  experience  are 
requisite  in  order  to  determine  when  it  is  worked  just  enough;  the  virtue  of  stopping 
in  this,  as  in  many  other  cases,  being  second  only  to  that  of  doinjj.  There  are  somo 
suggestions,  however,  which  may  prove  valuable,  particularly  to  those  having  little 
experience.  1st.  The  butter  should  not  bo  too  warm  when  worked,  nor  should  it  bo 
so  cold  as  to  make  working  difficult.  Immerse  the  ladle  for  a  few  minutes  in  boiling 
water,  and  cool  perfectly  in  cold  water;  then,  if  tho  butter  in  the  bowl  is  warm 
enough  to  admit  of  putting  the  ladle  through  the  whole  mass  without  difficulty,  and 
dividing  it  up  without  crumbling,  and  still  hard  enough  to  cut  clean  and  smooth,  not 
tho  slightest  particle  adhering  to  tho  ladlo,  then  it  is  in  the  right  condition  to  work. 
2d.  It  should  bo  worked  with  careful  and  gentle,  yet  telling,  pressure,  and  not  l>y  a 
series  of  indiscriminate  stirrings  and  mashiugs  and  grindings  against  the  sides  of  the 
bowl.  The  butter  is  composed  of  minute  globules,  which  are  crushed  by  this  careless 
handling,  thus  rendering  the  butter  greasy  and  sticky,  whereas  it  should  retain  its 
clean,  solid  individuality  up  to  the  time  of  packing,  always  working  clear  from  the 
bowl  and  never  sticking  in  the  least  to  tho  ladle.  3d.  The  butter  should  not  be  worked 
until  it  is  perfectly  dry.  When  ready  to  pack  it  should  have  a  slight  moisture  about 
it,  a  sort  of  insensible  remains  of  the  clear  brine  which  has  been  working  off,  and  at 
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the  last,  enough,  so  that  when  a  trier  is  thrust  into  it  a  drop  or  two  of  brine  will  ^ -  ^ 

out  around  it,  and  the  trier  itself  be  slightly  wet,  as  if  by  a  slight  dew.    Overwork, — —"  m< 
destroys  all  the  beautiful  consistency  of  the  butter ;  makes  it  dry  and  sticky ;  gre        * s-^ 
in  summer,  and  tallowy  in  winter;  gives  it  a  dull  appearanco,  and  a  tendency  to 
come  rancid*    Altogether  overworked  butter  is  very  disagreeable,  if  not  positi 
bad. 

Packing  Mid  marketing. — Butter  should  be  packed  solid,  leaving  no  interstices  of 
and  should  completely  fill  the  firkin,  tub,  or  pail,  as  the  case  may  be,  leaving  a  flat  s 
face.    It  is  common  to  put  a  cloth  over  the  top  and  a  layer  of  salt  on  the  cloth.    So 
think  it  better  to  wet  the  salt,  making  a  brine.   The  cover  should  then  fit  tightly,  leavi 
tio  room  for  air  betweeu  it  and  the  butter.    Some  butter,  also,  goes  into  market  in  t 
form  of  rolls,  some  pine-apples,  and  other  fancy  forms  for  the  table,  &c.    Every  p 
son  should  be  guided  by  circumstances  in  his  choice  of  styles  for  putting  up  butt 
always  being  careful  to  give  it  a  neat  and  attractive  appearance.    If  living  at  a  di 
tance  from  market,  and  the  dealers  at  his  market  place  buy  for  New  York,  he  shoui 
pack  in  firkins  or  tubs,  so  that  the  butter  can  be  safely  kept  through  the  season,  atw 
the  whole  lot  disposed  of  at  once  in  the  fall.    If  at  a" convenient  distance  from  Ne« 
York,  fresh  tubs  or  pails  may  be  sent  in  at  intervals  all  through  the  season,  or  tlmt 
whole  kept  through,  as  he  chooses  ;  or,  if  in  the  vicinity  of  any  city,  good  chances  offet*" 
in  the  way  of  supplying  hotels,  restaurants,  &c,  the  butter  should  be  put  up  in  a  style 
to  suit  the  customers.    Some,  who  are  hundreds  of  miles  away,  make  shipments  c*f 
butter  to  New  York  on  their  own  account,  iustead  of  selling  to  buyers  at  home,  in 
which  case,  if  their  butter  is  really  superior,  they  will  not  bo  long  in  making  a  reputa- 
tion, and  will  soon  be  able  to  secure  a  high  price.    Some  few  have  a  stamp  of  their  own, 
and  labor  assiduously  to  establish  a  value  for  it,  as  a  trade-mark.    It  is  said  that  the 
best  butter-maker  in  the  vicinity  of  Philadelphia,  (who never  sells  for  less  than  a  dollar 

Eer  pound,)  uses  a  stamp  inherited  from  his  father,  and  that  "not  a  pound  of  inferior 
utter  ever  wont  to  market  with  that  stamp  upon  it."  If  you  would  attain  to  a  goodly 
fame,  then,  as  a  butter-maker,  and  reap  a  rich  reward  for  your  pains,  attend  carefully 
to  tho  minutest  details  in  making,  and  never  sell  any  but  "good  butter,  put  up  in  neat 
packages  j  never  allow  your  "  trado-niark"  to  lose  its  value. 

WINTER  BUTTER. 

There  is  much  poor,  jmle,  ill-flavored  butter  made  in  winter.  There  is, 
also,  some  produced  ot  a  fair  average  quality,  ouiy  coining  short  of  the 
fresh  butter  from  the  fragrant  grasses  of  June.  The  difficulty  lies  partly 
in  tho  winter  food,  and  partly  in  the  temperature  of  the  milk.  Willard 
says  it  should  never  be  colder  than  53°,  and,  at  churning,  the  cream 
should  be  brought  to  60°  or  62°.  If  allowed  tp  go  above  05°  the  color 
and  flavor  are  injured.  It  is  liable  to  become  bitter  before  the  creatn 
rises  if  tho  temperature  is  too  low ;  and  if  it  freezes  the  cream  rises  at 
once,  but  of  poor  quality,  yielding  white  butter;  if  kept  in  a  room 
heated  by  day  and  cold  at  night  it  will  not  rise  well  and  is  apt  to  be 
bitter  and  acid.  It  is  not  easy  to  secure  a  temperature  sufficiently  uni- 
form. Some  scald  the  milk  when  first  drawn  from  the  cow.  A  common 
English  mode  is  to  let  it  stand  twelve  hours,  and  then  place  the  vessel 
containing  it  in  a  larger  one,  filled  with  boiling  water,  letting  it  stand 
twelve  hours  longer.  Before  churning,  the  cream-pot  is  placed  before 
the  tire,  and  its  contents  stirred  occasionally  to  secure  equal  warmth, 
until  a  temperature  of  55°  is  attained. 

The  Philadelphia  dairymen  find  no  difficulty  in  making  good  but- 
ter all  winter.  One,  who  obtains  one  dollar  per  pound,  keeps  the 
temperature  of  his  inilk-pantry  at  as  near  55°  as  practicable.  But- 
ter comes  harder  as  cows  are  advanced  in  gestation,  and  he  likes 
to  have  fall  cows  so  as  to  mix  their  milk  with  that  of  cows  coming  in  in 
the  spring.  He  finds  clover  hay,  cut  and  moistened,  sprinkled  with  meal 
and  wheat  shorts,  the  best  food  for  making  choice  butter.  As  the  food 
given  makes  a  great  difference  in  the  flavor  of  the  butter,  it  is  import- 
ant that  no  weeds  be  mixed  with  the  hay.  He  thinks  clover  inferior 
to  timothy  or  any  other  grass,  and  he  does  not  feed  cabbages  or  turnips 
on  account  of  the  flavor.    Cows  differ  greatly  in  their  qualities  as  butter 
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makers,  and  in  selecting  be  finds  it  necessary  to  reject  many  animals 
that  would  be  valuable  in  a  milk  or  cheese  dairy. 

WHEY  BUTTER. 

Whey  butter,  produced  to  some  extent  in  cheese  factories,  is  made  by 
two  modes,  the  hot  and  the  cold  process.  The  hot  process,  originated 
by  Riggs  &  Markham,  of  Lewis  County,  New  York,  requires  a  vat  re- 
sembling the  common  cheese- vat,  having  a  copper  bottom,  with  tin 
sides,  and  in  size  twelve  feet  long  by  three  feet  wide  and  twenty  inches 
deep.  The  dimensions  are  varied  to  suit  circumstances,  or  according  to 
the  size  of  the  dairy.  The  sides  of  the  vat  may  be  made  of  galvanized  iron. 
The  vat  is  set  over  a  brick  arch  and  arranged  in  a  similar  manner  to 
arches  used  for  making  sugar.  The  flue  is  a  slightly  inclined  plane 
toward  the  back  end  of  the  vat,  so  as  to  secure  a  more  equal  heat  the 
whole  length  of  the  vat. 

In  the  cold  process,  that  of  Killian  Egger,  a  Swiss  dairyman  of  Low* 
ville,  New  York,  the  vessel  for  setting  the  whey  is  made  of  zinc,  or  with 
a  zinc  bottom.  It  is  about  fifteen  inches  high  and  three  feet  wide,  and 
any  length  that  will  best  accommodate  the  size  of  the  dairy.  The  vat 
sets  in  a  wooden  vat,  with  a  space  between  the  two  for  cold  water.  The 
whey  is  run  into  the  zinc  vat,  and  for  every  twenty  gallons,  two  hand- 
fuls  of  salt  are  added.  During  the  first  two  hours  the  mass  is  stirred 
thoroughly  from  the  bottom  every  fifteen  minutes.  It  is  then  left  to 
stand  about  twenty  hours,  when  it  is  skimmed. 

The  churning  differs  little  from  the  ordinary  mode  of  churning  cream 
from  milk.  The  temperature  must  be  kept  at  about  58°.  As  soon  as 
the  butter  becomes  granulated,  it  is  left  to  stand  about  five  minutes, 
and  then  the  buttermilk  is  run  off.  Cold  water  is  theti  thrown  upon 
It  to  harden  it. 

THE  WORKING  OF  BUTTER. 

The  universal  testimony  of  good  butter-makers  establishes  the  fact 
that  the  least  working  of  butter  consistent  with  the  expulsion  of  butter- 
milk, and  the  thorough  incorporation  of  salt,  are  the  requisites  for  superior 
quality.  It  is  notorious  that  a  large  proportion  of  the  market  supply  is 
overworked,  the  grain  injured,  leaving  the  mass  greasy  rather  than  gran- 
ular. Butter  of  the  finest  possible  quality  is  often  reduced  to  an  infe- 
rior grade  by  excessive  manipulation.  There  are  several  kinds  of  but- 
ter workers  5  one  much  in  use  in  the  best  Orange  County  dairies*  of 
which  a  cut  is  herewith  given,  is  described  by  Mr.  Willard  as  a  slab 
four  feet  long  and  twenty -five  inches  wide  at  the  broadest  part,  taper- 
ing down  to  four  or  five  inches  at  the  lower  end,  where  an  opening  allows 
the  escape  of  the  buttermilk,  and  a  slat  into  which  a  long  wooden  lever 
fits  loosely  allows  its  free  movement  over  the  entire  surface  of  the  slab. 
It  has  beveled  sides,  the  lever  is  cither  square  or  eight-sided,  the  butter' 
is  placed  upon  the  slab  and  worked  by  pressing  the  lever  down  upon 
the  successive  portions  of  it  till  the  whole  is  worked.  It  is  not  patented 
and  may  be  easily  made,  the  size  varied  to  suit  the  convenience  of  dif- 
ferent dairies.  It  is  rinsed  with  cold  water  until  the  water  runs  off  clear. 
It  is  then  churned  to  gather  it  together,  the  water  pressed  out,  when  it 
is  salted.    The  next  day  it  is  worked  over  and  packed  like  other  butter. 

COMPARATIVE  YIELD  AND  RICHNESS  OF  CREAM. 

Another  source  of  enlarged  profit  in  butter  making  is  found  in  the 
selection  and  breeding  of  cows.     Some  cows  produce  milk  possessing 


368  AGRICULTURAL   REPORT. 

more  of  th&  oleaginous  element  than  others,  and  therefore  yielding  moro 
butter;  others  are  superior  for  cheese  making,  by  reason  of  the  amount 
of  caseine  in  the  milk ;  the  difference  in  quantity  of  milk  is  so  great 
that  one  cow  in  the  herd  may  be  worth  more  than  two  others  in  the 
same  herd.  There  are  also  other  peculiarities  of  milk  or  cream  that 
should  be  considered  in  its  management  and  manufacture,  as  the  length 
of  time  required  to  convert  cream  into  butter.  Mr.  Sharpiess,  a  Penn- 
sylvania butter  maker,  has  found  by  repeated  experiment  that  the  cream 
from  milk  of  one  of  his  cows  will  make  butter  in  fifteen  minutes,  while 
that  from  another,  fed  in  the  same  manner,  will  require  twenty-five 
minutes.  Mixing  the  cream  of  the  two  cows  and  churning  fifteen  min- 
utes, he  obtains  butter ;  then  taking  out  this  butter  and  continuing  to 
churn  the  buttermilk,  he  secures  another  batch  of  excellent  butter, 
There  is  no  doubt  that  much  butter  is  lost  in  churning  the  cream  of  sev- 
eral cows,  by  this  difference  in  the  time  required  for  churning. 

Cows  of  small  breeds  yield  more  butter  than  those  of  large  breeds, 
and  the  smaller  individuals  of  a  particular  breed  give  richer  milk  than 
large  specimens  of  the  same  breed.  The  larger  animals  and  breeds,  on 
the  contrary,  produce  more  cheese.  A  comparatively  dry,  and  warm  cli- 
mate is  favorable  to  the  production  of  butter,  and  a  cool,  moist  region 
conducive  to  a  large  yield  of  cheese.  The  evening's  milk  of  cows  at 
pasture  is  preferable  for  cheese ;  the  morning's  milk  for  butter,  especially 
if  the  cows  are  stabled  or  yarded.  Any  annoyance  producing  nervous 
disturbance  reduces  the  comparative  quantity  of  butter  in  the  milk  se- 
creted. Hurrying  the  herd  from  pasture,  angry  words  or  blows,  trouble- 
some flies,  separation  from  the  calf,  periodical  heat,  and  many  other  dis- 
turbing causes,  all  have  this  tendency. 

The  increased  yield  of  butter  in  the  dairy  of  Hon.  Z.  Pratt,  in  Greene 
County,  New  York,  illustrates  the  value  of  persistent  efforts  for  im- 
provement. In  1859,  a  pound  of  butter  required  an  average  of  14.42 
quarts  of  milk;  in  I860,  11.20 ;  and  in  1SG1,  10.42  quarts. 

While  600  gallons  for  the  season,  or  two  gallons  on  an  average  per 
day,  may  be  all  that  a  dairyman  with  a  medium  quality  of  cows  may 
expect  to  obtain,  the  yield  of  the  best  milkers  shows  what  might  be  ac- 
complished by  greater  attention  to  breeding.  Youatt  estimates  the 
daily  yield  of  a  good  Ayrshire  cow  for  the  first  month  of  milking  at 
five  gallons ;  for  the  next  three  months,  three  gallons ;  for  the  next  four, 
one  and  a  half — 850  gallons  during  the  year — but  allowing  for  unpro- 
ductive cows,  he  reduces  the  general  average  to  600  gallons,  producing 
(at  9£  quarts  for  a  pound  of  butter)  257  pounds  of  butter  per  annum,  or 
514  pounds  of  cheese.  Many  American  dairies  attain  this  average. 
Flint  refers  to  a  farmer  in  Western  Massachusetts  who  for  ten  years 
made  500  pounds  of  cheese  and  20  of  -butter  per  cow,  and  one  year  ob- 
tained 640  pounds  of  cheese  and  20  of  butter  for  each  cow.  The  same 
authority  mentions  a  single  case  of  extraordinary  yield,  by  an  Ayrshire, 
of  511  pounds  of  butter.  The  famous  Oakes  cow  of  Massachusetts 
yielded  in  1816  467J  pounds  of  butter  from  May  15  to  December  20, 
when  she  still  gave  eight  quarts  of  milk  daily.  The  weight  of  her  milk 
in  the  height  of  the  season  was  44£  pounds.  Yet  this  is  not  unprece- 
dented, as  many  cows  of  the  present  time  produce  fifty  pounds  or  more. 

Andrew  Cone,  of  East  Blooinfield,  Ontario  County,  New  York,  states 
that  a  cow  of  his  in  1869  produced  400  pounds  of  butter  in  ten  months 
and  a  half.  She  had  no  extra  feed  except  green  corn  fodder  when  the 
pasture  was  short,  and  a  few  beets  in  winter.  The  pecuniary  return 
was  §180:  butter,  at  35  cents,  $140;  calf  raised,  815;  milk,  $15;  food 
for  pigs,  $10. 
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T.  J.  Bussey,  of  Macedon,  Now  York,  obtained  in  1800,  from  a  small 
dairy  of  four  cows,  278  pounds  of  butter  per  cow,  fed  on  grass  only  till 
NoTember23.  Many  farmers  of  New  England  andXew  York  do  equally 
well  with  well-bred  or  well-selected  cows. 

In  Herkimer  County,  New  York,  where  cheese  is  principally  made, 
good  dairies  will  easily  average  GOO  pounds  of  cheese. 

OChe  cow  "  Lady  Patterson,"  belonging  to  Colonel  Thomas  Fitch,  of 
Ne^w  London,  Connecticut,  was  over  twenty-four  years  old  in  November, 
1S«39,  and  was  to  come  in  with  calf  the  following  month.  She  has  had 
fifteen  heifer  calves  in  succession,  of  which  all  that  have  come  to  ma- 
turity have  proved  most  excellent  cows.  Some  of  her  heifers  have  sold 
fox*  8300  to  $400.  In  the  summer  of  I860,  when  she  was  fifteen  years  old, 
N-  Billings,  of  New  London,  who  then  owned  her,  tested  her  butter  qual- 
ities for  one  week,  and  the  result  was  17  pounds  4  ounces  of  butter,  be- 
sides the  milk  and  cream  used  in  the  family,  (in  which  were  included 
tluree  servants,)  the  cow  having  no  feed  besides  good  pasture.  The 
mother  of  "Lady  Patterson"  was  half  Jersey  and  half  Ayrshire;  the 
six^e,  Jersey. 

-A  gentleman  writing  from  Boston,  Massachusetts,  states  that  his  cow 
SjtTdU  was  ten  years  old  in  March,  1869,  is  seven-eighths  Jersey  and  one 
eighth  Ayrshire,  with  the  appearance  of  a  full-bred  Jersey,  is  very 
handsome,  has  all  the  marks  of  a  large  milker,  and  weighs  950  pounds. 
Stie  has  always  given  a  very  large  quantity  of  milk,  and  it  has  always 
been  difficult  to  dry  her  for  a  few  days  before  calving.    She  calved 
April  7, 1868,  and  again  at  date  of  August  14, 1809.    A  record  kept  of 
the  milk  given  by  her,  commencing  April  8, 1868,  shows  a  yield  of 
13,065  pounds  for  one  year,  beginning  with  55  pounds  per  day,  and  dim- 
inishing gradually  to  20  pounds  per  day.    Her  food  was  poor  upland 
pasture,  helped  out  for  six  weeks  with  green  corn  fodder,  about  a  bushel 
°f  grain  in  all,  between  grass  and  roots ;  and  in  winter,  dry  hay  and 
on^  peck  of  roots  (carrots  and  mangolds)  per  day.    In  Jnly,  on  poor 
aa<l  dry  pasture  alone,  she  gave  an  average  of  208  pounds  of  milk  per 
week,  from  which  were  made  12£  pounds  of  butter.    The  average  daily 
Jield  of  milk  for  the  year  was  35.79  pounds,  or  17  quarts.    During 
r10  Subsequent  twelve  weeks,  viz,  from  April  8,  1SG9,  to  June  30,  1869, 
m^Usive,  she  gave  1,574  pounds  of  milk. 

Villus  D.  Sheldon,  of  Vernon,  Ohio,  writes  as  follows : 

ir~*y  favorite  cow,  Star,  was  ten  years  old  last  Bpring.    She  is  a  cross  "between  the 

fd^xnegs  and  the  Durham.     She  calved  Christmas  eve,  18G8,  and  I  commenced 

p^  ^SliMig  her  milk  on  New  Year's  morning  following.    Her  weight  was  then  1,590 

xreia**^8*  and  at  the  close  of  the  year,  1,580  pounds.    Tho  yield  per  month  during  the 

Pounds.    Oiincoa. 
August 881 


T  Pounds.    Ounces. 

fSk^*^ ».«7        12 

*  5*0*»»^  JL_  1    /too 


ju^l: 1>1*18       u 

^^ 1,037 


September 900 

October t#7 

November 575 

December 339 


Total 11,118 


^^Xiese  recent  examples  show  that  tho  improvement  of  milch  cows  is 

eS£    entirely  neglected  in  this  country,  and  indicate  the  profit  of  such 

^°*ts.    Itis  probable  that  at  least  a  million  of  the  poorest  of  our  cows 

°*Ud  be  dear  as  a  gift  to  farmers  entering  upon  dairy  operations )  and 
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it  would  be  an  easy  matter,  in  the  course  of  a  few  years,  to  increase  the 
value  of  our  present  number  of  milch  cows  fifty  millions  of  dollars,  and 
not  a  very  difficult  undertaking  to  make  the  increased  valuation  one 
hundred  millions. 


COMPARATIVE  PROFITS  OF  BUTTER-MAKING. 

There  are  four  ways  of  disposing  of  milk — for  butter,  cheese,  con- 
densed milk,  and  milk  for  family  use.  In  the  form  of  condensed  milk, 
at  prices  hitherto  obtained,  its  market  value  is  highest,  as  a  quart  of 
milk,  reduced  to  one-fourth  its  bulk  in  the  vacuum  pan,  yields  a  little 
more  than  half  u  pound  in  weight,  and  realizes  fifteen  cents,  at  the  rate 
of  $3  50  per  dozen  for  pound  cans,  one-third  of  which  should  be  al- 
lowed for  cans  and  manufacturing,  leaving  ten  cents  per  quart  for  milk. 
The  comparative  profit  of  butter  and  cheese  depends  upon  the  prices, 
which  fluctuate  with  the  changes  in  both  the  local  and  general  demand. 
As  prices  have  ruled  of  late,  it  is  believed  that  butter  pays  better  than 
cheese.  At  fifteen  cents  for  cheese,  requiring  fully  four  and  a  half  quarts 
of  milk  to  make  a  pound,  and  45  cents  for  butter,  requiring  eleven  quarts, 
the  product,  exclusive  of  cost  of  making,  would  yield  four  cents  per 
quart  in  cheese,  and  four  and  a  half  in  butter.  Mr.  X.  A.  Willard  fig- 
ures a  still  better  result  for  the  butter  aud  skim  cheese  factories,  where 
all  the  products  of  the  milk  are  utilized.  His  statement  of  the  yield  of 
fourteen  quarts  of  milk  by  this  method,  as  compared  with  cheese- 
making,  may  be  arranged  as  follows : 


Cheese  alone. 

3  pounds  choese,  at  15  cents . . 45  cents 

Butter  from  whey 4  cents 

Whey  for  swine 4  cents 

Average  for  butter  in  spring  and 
faU 3  cents 

Total 56  cents 

Value  of  milk  per  quart,  4  cents. 


Batter  and  skim  cheese. 

1  pound  batter 46  cents 

2  pounds  skim  cheese 20  cents 

Whey  for  hogs 4  cents 

Total 70cents 

Value  of  milk  per  quart,  5  cents. 


As  compared  with  the  sale  of  milk,  butter  at  50  cents,  or  even  at  45,  yields 
a  better  net  return,  unless  the  market  for  milk  is  accessible  and  the  deal- 
ers are  willing  to  accept  fair  profits.  This  conclusion  has  been  arrived 
at  in  the  experience  of  many  dairymen.  At  a  recent  meeting  of  the 
Farmers'  Club  at  Brandy  wine  Hundred,  Delaware,  the  question  was  de- 
cided in  favor  of  a  butter  dairy  by  a  vote  of  15  to  7.  Statements  of 
cash  proceeds  showed  a  range  of  $96  to  $130  for  each  cow  per  annum 
for  milk,  and  $100  to  $150  per  annum  for  butter.  The  great  increase  of 
cheese-making  from  one  hundred  and  three  millions  of  pounds  in  1859, 
to  the  estimated  product  in  1809,  of  two  hundred  and  forty  millions, 
while  the  butter  manufacture  has  only  advanced  from  four  hundred  ana 
sixty  millions  in  1859  to  an  assumed  product  of  seven  hundred  millions 
in  1869,  has  tended  to  a  comparative  scarcity  of  butter.  Not  ouly  has 
the  foreign  demand  for  our  dairy  products  increased,  but  the  homo  de- 
mand has  increased  much  faster  than  the  population.  The  home  con- 
sumption of  cheese  is  probably  three  times  as  large  as  in  1860,  in  the 
aggregate ;  the  average  consumed  by  each  individual  was  then  about 
two  pounds,  while  now  it  is  live. 

The  finest  opening  for  prolit  in  the  conversion  of  milk  is  found  in  the 
manufacture  of  a  superior  quality  of  butter,  like  the  "  Philadelphia 
print,"  which  will  bring  seventy-live  cents  to  a  dollar  per  pound,  when 
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furnished  in  all  its  freshness  and  purity  to  appreciating  customers,  able 
to  pay  for  it,  while  a  fair  article  of  tub  butter  is  selling  at  thirty-five  to 
fifty  cents.  There  is  a  larger  demand  for  such  an  article  than  butter- 
makers  imagine,  and  the  demand  will  be  quickened  by  an  increase  of 
the  supply. 

It  is  practicable  for  producers  of  butter  in  the  United  States  to 
increase  its  average  price  ten  cents  per  pound,  and  this  enhancement 
would  put  in  their  purses  seventy  millions  of  dollars !  This  is  too  large 
a  sum  to  pay  for  ignorance,  carelessness,  and  lack  of  cleanliness.  This 
increase  of  profit  is  the  more  noticeable,  as  it  is  fair/ to  assume  that  one- 
half  the  butter  at  present  produced  is  so  poor  as  to  yield  no  real  profit 
in  its  production. 
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Monthly  and  quarterly  sales,  or  u  market  fairs,"  as  they  are  termed 
in  England,  have  long  been  well  established  there,  and  are  most  popu- 
lar and  satisfactory — sale  days  on  which  the  grazier,  feeder,  and  seller 
bring  their  fattened  animals,  and  the  butcher  comes  to  purchase  his 
supplies,  both  at  auction  ana  on  private  terms;  and,  so  far  as  we  are 
advised,  the  system  has  gained  in  favor  with  both  classes,  until  now 
many  of  the  best  dealers  consider  the  plan  invaluable. 

Essentially  the  same  idea  was  inaugurated  in  "  the  Kentucky  blue- 
grass  region/'  at  Paris,  many  years  since.  A  monthly  court  brought  the 
planters  and  stock-men  together,  whence  originated  the  idea  of  having 
at  the  same  time  a  general  sale  and  purchase  of  cattle,  mules,  horses, 
&c.  Northern  men  here  meet  southern  purchasers  of  mules  and  horses, 
including  many  brood  mares,  and  thus  are  the  cotton  and  sugar  States 
enabled,  in  large  part  at  least,  to  make  purchases  of  such  animals  as 
meet  their  wants,  and  the  ijorth  to  dispose  of  her  surplus  stock  at  fair 
prices. 

The  plan  usually  pursued  is  to  place  the  stock  in  the  hands  of  some 
salesman  to  be  sold  at  auction  to  the  highest  bidder.  Quite  a  number 
of  responsible  men  fill  these  positions,  and  the  system  is  now  thor- 
oughly established.  Hundreds  of  animals  usually  change  owners  on 
these  "monthly  court  days,"  and  each  year  adds  to  their  importance. 

Other  communities  have  emulated  the  Paris  plan  and  started  similar 
enterprises;  but  from  various  causes,  chiefly  from  want  of  system  and 
energy  on  the  part  of  tho  originators,  these  fairs  have  been  allowed 
to  decline,  and  finally  have  been  discontinued  altogether.  The  only 
other  continuous  similar  success  was  originated  about  fifteen  years 
since,  by  a  few  of  the  enterprising  cattle-inen  of  the  "  blue-grass  region 
of  Central  Ohio."  The  call  was  issued  in  February,  1S.">(>,  in  pursuance 
of  a  programme  previously  arranged,  whereby  the  cattle  sellers  and 
buyers  of  Madison  County,  Ohio,  were  invited  to  meet  in  the  public 
square  at  Loudon,  Ohio ;  tho  former  to  bring  their  neat  stock,  which 
they  desired  to  sell,  and  the  latter  to  bring  cash  and  their  bids. 

The  sales  for  the  first  few  months  were  not  large;  still  a  lively  inter- 
est was  manifested  by  both  parties.  The  subjoined  tables  present  a  con- 
densed statement  of  these  sales  from  their  commencement  to  the  pres- 
ent time.  A  special  qualification,  however,  should  be  made  as  to  the 
exhibit  for  the  year  1850,  when  the  records  were  very  imperfect.  Prob- 
ably fifteen  hundred  head  of  cattle  were  sold  during  that  year,  more 
than Jialf  .of  chichi  ycers  .three  .and  jtwo  jgar  ok1  &W  ^„^%    Tvie>  y&kk^  sft 
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that  year  will  be  found  in  the  tables  at  the  close  of  this  article.  Prom 
an  examination  of  the  tables,  it  will  be  seen  that  the  numbers  sold,  and 
the  prices  obtained,  have  steadily  increased,  until  now  both  sellers  and 
buyers  and  stock-men  who  desire  to  keep  advised  of  price,  quality,  and 
weights,  attend  these  stock  sales,  not  only  from  adjoining  counties  but 
from  many  other  counties  and  States,  including  southern,  eastern,  and 
northern  Ohio,  from  Indiana,  Illinois,  Kentucky,  and  often  from  States 
more  remote. 

For  several  years  past  a  number  of  the  regular  furnishers  have  been 
purchasing,  chiefly  three  and  two  year  old  steers,  in  the  open  markets  of 
Chicago,  St.  Louis,  Covington,  and  Cincinnati,  and  shipping  their  pur- 
chases monthly  for  sale,  not  only  to  the  graziers  and  feeders  of  Madison, 
but  to  many  of  the  larger  feeders  of  the  Scioto  Valley. 

£he  stock  is  generally  sold  by  auctioneers,  who  receive  a  commission 
on  sales,  in  the  public  square  to  the  highest  bidder,  usually  for  cash,  but 
sometimes  on  thirty  days'  time,  or  until  the  next  sale  day.  Each  owner 
of  cattle  looks  after  his  stock,  keeping  it  separate  from  that  of  others,  and 
briugs  it  in  as  opportunity  offers,  or  as  he  may  elect. 

The  sales  usually  open  at  about  11  o'clock,  and  from  that  hour  until 
all  are  disposed  of — usually  4  to  5  o'clock  in  the  afternoon — the  cries  of 
half  a  dozen  salesmen  may  be  beard  rapidly  "  knocking  off"  the  lots 
placed  in  their  hands  for  sale. 

The  salesmen  have  the  cattle  driven  into  the  square,  sellers  and  pur- 
chasers surrounding  them;  the  auctioneer  passes  about  constantly 
among  those  who  desire  to  purchase,  taking  their  bids,  and  either  dis- 
posing of  the  animals  or  withdrawing  them  for  the  owner  should  prices 
not  reach  the  required  figures.  Lots  withdrawn  in  the  morning  are 
often  brought  in  again  later,  and  sold  at  an  advance  on  former  bids. 
The  stock  so  offered  consists  of  stock  cattle,  ready  for  grazing,  or,  in 
the  later  months  of  the  year,  for  turning  into  "  feeding  lots''  for  "  full 
feeding"  for  spring  market,  or  put  to  grass  for  a  better  summer  price. 

The  fat  stock  is  not  brought  in  for  sale,  but  a  very  large  number  of 
cattle  is  sold,  at  an  agreed  price  per  hundred  pounds,  by  the  cattle-men 
to  the  shipping  purchasers  at  the  monthly  meetings  of  stock-men. 

It  will  be  readily  seen  that  most  important  advantages  result,  which 
are  at  least  two-fold :  first,  sellers  consult  with  each  other,  and  ob- 
tain by  such  concert  the  best  prices  of  the  home  market;  second, 
shippers  thus  meet  in  a  few  hours  those  who  desire  to  sell,  and  are  en- 
abled to  purchase  without  personally  visiting  all  at  their  farms,  as  was 
formerly  the  case.  The  risk  of  carrying  largo  sums  of  money  is  also 
obviated,  as  the  payments  are  all  made  by  checks. 

Within  the  past  few  years  another  feature  has  been  added :  horse 
buyers  and  shippers  for  eastern  and  southern  markets  are  regularly  ob- 
taining desired  supplies  of  all  the  various  grades  or  qualities  of  drivers, 
street-car  animals,  and  heavy  dray  or  omnibus  horses,  as  well  as  lower- 
priced  animals  and  less  valuable  mares  for  the  southern  trade  ;  all  of 
which  are  brought  in  from  the  central  counties  of  Ohio,  and  change  hands 
quickly.  This  branch  of  the  trade  is  almost  universally  carried  on  at 
private  sale. 

By  this  system  of  selling  horses  at  home,  any  mouth  in  the  year, 
farmers  are  enabled  to  economize  much  in  the  keeping  of  useless  ani- 
mals; during  the  corn  season  a  large  number  are  required,  which  are  of 
no  use  to  the  grower,  after  July,  until  the  next  spring.  At  the  early 
spring  sales  such  extra  horses  as  may  be  required,  aside  from  the  regu- 
lar stock,  can  bo  purchased  from  persons  having  a  surplus ;  many  colts 
being  taken  and  broken  in  this  manner,  which  can  be  readily  disposed 
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of  ns  soon  as  the  summer  grain  work  is  closed,  thus  reducing  the  ex- 
pense of  wintering — no  inconsiderable  item  since  grain,  hay,  and  farm 
lands  have  advanced  in  value — and  allowing  the  purchase  of  meat- 
producing  animals  to  consume  the  provender  hitherto  fed  to  these 
horses. 

Aside  from  these  more  important  sales  of  neat  stock  and  horses,  other 
branches  of  trade  have  been  satisfactorily  added.  Many  sheep  are  an- 
nually fattened  by  the  neighboring  farmers,  and  are  ready  for  market 
as  soon  as  the  wool  can  be  clipped.  Usually  this  trade  is  inaugurated 
by  the  first  of  April,  sometimes  in  March.  The  feeders  during  Febru- 
ary and  March,  generally  at  the  sales  of  those  months,  meet  the  ship- 
pers and  contract  for  their  stock,  agreeing  on  atimeandplaeeof  delivery. 
During  the  months  of  June,  July,  and  August,  those  who  are  engaged 
in  wool-growing  meet  the  buyers  at  these  sales,  whereby  concert  of  ac- 
tion is  obtained  ;  prices  are  agreed  on ;  sacks  are  taken  out ;  and  thlis 
this  most  important  business  is  satisfactorily  done  in  a  few  hours. 

The  farmer  and  the  farm  hand  meet  here  during  the  spring  monthly 
sales,  the  first  to  engage,  the  latterto  make  contract  for  his  summer  work ; 
each  readily  ascertains  what  his  neighbors  and  friends  are  paying,  and 
what  those  desiring  to  engage  are  receiving,  and  thus  a  standard  ot 
prices  is  more  readily  established  than  under  the  old  plan.  Contracts 
for  the  delivery  of  grain — of  wheat,  corn,  oats,  &c. — are  also  made  be- 
tween the  grower  and  warehouseman  or  feeder;  goods  are  purchased  ; 
taxes  paid;  deeds  recorded;  transfers  of  land  made;  and  during  the 
fall  and  winter  months,  nearly  all  the  fattened  hogs  are  sold  for  imme- 
diate or  future  delivery.  The  examination  and  purchase  of  agricultural 
machines,  reapers  and  mowers,  plows,  harrows,  and  planters,  are  usually 
made  on  these  "sale  days.*?  The  manufacturers  send  their  wares,  and 
the  husbandmen  have  opportunity  for  comparison  of  the  different  im- 
plements, and  the  benefit  of  the  ideas  and  experience  of  their  neighbors 
who  may  have  previously  purchased,  thereby  gaining  a  much  more  in- 
telligent idea  of  the  merits  or  defects  of  machinery  than  could  other- 
wise be  obtained. 

All  these  specified  results  are  but  matter-of-fact  adjuncts  to  these 
"  Madison  County  stock  sales"  of  Central  Ohio,  and  form  but  a  part  of 
the  advantages  which  thus  inure  to  intelligent  agriculturists  and  stock- 
men. In  other  sections  of  the  country  equally  valuable  results  could  be 
obtained  were  the  grain  growers,  cotton  and  sugar  planters,  and  others, 
to  adopt  and  sustain  similar  sale  days,  at  regular  times,  either  monthly, 
quarterly,  or  as  might  be  agreed  upon. 

The  principal  point  is  to  establish,  and  by  attendance  encourage,  such 
enterprises,  making  the  sale  and  purchase  of  stock,  of  grain,  of  cotton, 
sugar,  or  tobacco,  or  of  horticultural  products,  the  main  object,  as  may 
best  aecord  with  the  taste  or  business  of  the  originators. 

In  the  establishment  of  such  sale  or  market  days  as  have  been  de- 
scribed, it  is  neither  necessary  nor  politic  to  incur  much  outlay ;  iirst 
make  the  trial  as  near  the  centers  of  business,  at  a  county  seat,  or  city, 
open  and  free  to  all  who  may  wish  to  attend,  either  from  motives  of  curi- 
osity, business,  or  pleasure,  as  can  be  arranged  for.  When  the  enter- 
prise is  firmly  established  it  will  be  time  enough  to  consider  the  acquisi- 
tion of  more  convenient  lots,  or  the  erection  of  buildings,  as  the  wants 
of  the  patrons  may  demand. 

These  suggestions  of  the  economic  inauguration  of  sale  days  are  of- 
fered in  view  of  the  experience  of  some  of  the  counties  of  Ohio,  where 
the  people  have  attempted  to  institute  such  an  enterprise.  They  first 
incurred  heavy  expense  in^the  arrangement  of.  lots  and  the  construe- 
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tion  of  sheds,  for  the  use  of  which  a  fee  was  charged  the  seller,  in  some 
cases  more  than  commensurate  with  the  resulting  advantageiy  hence 
the  enterprises,  at  first  promising,  soon  became  unpopular,  and  were 
early  discontinued. 

To  give  an  idea  of  the  sales  made,  the  prices  obtained,  and  the  weights 
of  the  various  ages  and  kinds  of  cattle,  horses,  sheep,  and  hogs  that 
have  changed  ownership  at  the  monthly  sales  in  Madison  County  since 
their  establishment  in  1850,  we  append  tables  showing  the  annual  aver- 
ages from  that  date.  Since  the%  establishment  of  these  sales  the  tax- 
able valuation  of  all  the  neat  stock  of  Madison  County  has  increased, 
until  now  the  average  assessment  is  $40  57  per  head;  while  the  total 
average  of  the  whole  State  last  year  was  but  $21  79  per  head.  The  av- 
erage for  horses  is  about  equal  to  the  average  for  the  whole  State, 
about  $70  per  head.  Tor  sheep  the  average  is  $2  26  per  head,  while 
the  general  average  for  the  State  was  but  $1  93.  Hogs  show  a  corre- 
sponding improvement  the  average  valuation  being  $4  37  per  head  j 
while  the  average  for  the  State  was  $3  45. 

It  would,  perhaps,  be  unreasonable  to  ascribe  all  these  favorable  results 
to  the  influence  of  these  sales,  still  it  is  believed  that  much  of  the  su- 
periority in  these  stock  branches  is  due  to  this  enterprise. 

The  business  done  in  connection  with,  and  as  a  result  of,  these  sales  days 
would,  were  a  showing  made,  amount  to  many  hundreds  of  thousands  of 
-dollars.  Business  men  of  every  class— dealers  in  dry  goods,  hardware,  and 
agricultural  implements,  manufacturers  and  agents,  grain  and  produce 
dealers,  grocers,  indeed  men  in  every  branch  of  business — unite  in  keep- 
ing up  the  interest,  value,  and  importance  of  this  coining  together  of 
sellers  and  buyers.  Aside  from  the  successful  accomplishment  of  a 
large  business,  and  the  very  great  convenience  and  economy  to  seller 
and  purchaser,  the  means  of  dissemination  of  news,  prices,  supplies, 
and  the  views  of  experienced  stockmen  and  farmers  are  always  valua- 
ble. The  advantage  of  social  contact  is  one  of  the  most  important  consid- 
erations, and  presents  an  additional  argument  in  favor  of  the  establish- 
ment of  similar  stock  or  market  sale  days  in  other  counties,  districts, 
and  States  of  the  Union.  This  record  refers  only  to  stock,  mainly  to 
cattle. 

The  following  tables,  prepared  by  Irving  F.  Willis,  of  London,  Madi- 
son County,  from  whom  the  above  suggestions  have  been  received, 
illustrate  the  constant  trade  since  the  inauguration  of  this  system  of 
sales: 
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A  FEW  FACTS  IN  SHEEP  HUSBANDRY. 

The  present  tariff  upon  wool  and  woolens  lias  been  a  balance-wheel 
which  has  proved  an  efficient  regulator  of  the  business  of  sheep  husban- 
dry, saving  it  from  present  ruin  and  a  future  of  slow  recovery.  The  de- 
cline in  wool  in  all  foreign  countries,  which  has  reacted  so  powerfully 
upon  the  business  in  this  country,  would  otherwise  have  resulted  in  ir- 
reparable injury  to  the  wool  interest,  and  subsequent  damage  to  other 
farm  industries.  As  it  is,  despondency  has  wrought  abandonment  of 
the  business  in  many  cases,  and  wool  growers,  except  a  few  of  greater 
wisdom  and  foresight  than  others,  have  been  upon  the  verge  of  panic. 

The  reduction  in  prices  has  been  naturally  followed  by  neglect,  and 
neglect  as  surely  by  disease  and  pecuniary  loss.  Foot-rot  has  dissemi- 
nated itself;  migrating  flocks  have  introduced  the  scab  into  new  fields ; 
and  millions  have  been  left  to  shift  for  themselves,  amid  the  storms  ot 
winter,  beeause  hay  and  grain  were  too  dear  for  transformation  into 
wool  Losses  have  thus  accumulated,  and  thousands  of  flock-masters 
Lave  quit  the  business  in  disgust.  Great  numbers  have  communicated 
statements  to  this  Department,  that  were  evidently  facts,  showing  re- 
ceipts smaller  than  actual  expenditures.  There  is  no  doubt  that  with 
these  drawbacks,  a  part  inevitable  and  a  part  resulting  from  neglect  and 
mismanagement,  the  business,  as  a  whole,  has  been  less  remunerative 
for  four  years  past  than  some  others  in  which  agriculturists  have  been 
engaged.  Yet,  amid  all  this  discouragement,  undoubted  facts  appear 
showing  that  in  individual  cases  profits  have  been  made  during  all  this 
period,  by  good  management,  attention  to  mutton  rather  than  wool  in 
populous  regions,  and  judicious  adaptation  to  altered  circumstances  in 
other  respects. 

THE  A31ERICAN  MERINO. 

The  American  Merino  still  maintains  its  superiority  over  all  other 
sheep,  of  this  or  other  countries,  as  a  wool-bearing  animal  merely.  The 
character  of  the  wool,  for  strength,  length  of  liber,  and  a  medium  fine- 
ness, for  which  there  is  by  far  a  greater  demand  than  for  either  extra-fine 
or  for  coarser  qualities,  is  superior ;  and  the  proportion  of  wool  to  live 
weight  is  unsurpassed  by  auy  other  breed.  As  improved  in  recent  years 
by  Mr.  Hammond,  and  many  other  noted  breeders,  in  form,  size,  and 
weight  of  fleece,  the  original  Spanish  importations  have  been  so  modi- 
fied as  to  entitle  the  breed  to  the  distinctive  appellation  which  it  now 
bears,  as  fully  as  in  the  cases  of  the  French  and  Silesian  improvements. 
Our  correspondent  in  Addison  County,  Vermont,  the  heart  of  the  Ameri- 
can Merino  region,  thus  compares  the  old  with  the  new : 

The  heaviest  fleeces  shorn  by  Mr.  Atwood,  of  Connecticut,  twenty-five  years  since, 
were  5  pounds  from  ewes,  5  to  H  from  rams.  Now,  18  pounds  are  taken  from  best  ewes, 
and  26  to  30  from  best  rams,  the  growth  of  twelve  months.  The  Child  Brothers,  ot 
Weybridge,  bred  several  years  from  a  ram  that  sheared  as  follows :  First  fleece,  16 
pounds ;  live  weight,  after  shearing,  64  pounds ;  second  fleece,  24  pounds ;  live  weight 
99  pounds ;  third  fleece,  26  pounds ;  live  weight  107  pounds.  Although  these  fleeces 
are  very  heavy  they  do  not  mjuro  the  vitality  of  the  sheep,  and  the  keep  that  wiU  fix  a 
wether  nicely  for  market  will  keep  the  Merino  in  tine  condition.  Of  course  fleeces  ot 
the  above  weight  will  shrink  in  cleansing  more  than  the  light  wools ;  yet  no  othei 
breed  of  sheep  has  yet  been  produced  that,  in  proportion  to  live  weight,  will  produce 
throe-fourths  as  much  cleansed  wool  per  head  as  the  Merino.  Between  8  and  9  pounds 
have  been  realized  in  numerous  instances  from  a  single  fleece. 

To  show  that  some  men  still  find  a  profit  in  wool-growing,  the  follow- 
ing extract  from  returns  of  our  correspondent  in  Fulton  County,  Ohio, 
is  given,  though  his  estimate  of  profit  must  not  be  taken  as  net  profit 
after  allowance  for  interest  on  capital,  for  personal  superintendence,  &c : 

>Iy_pwn  flock  of  1,000  head^ with  45  head  of  cattle  and  horses)  js  Jsept  en  about  jJOO 
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of  cleared  land  (meadow,  pasture,  and  plow  land)  and  400  acres  of  open  woodland 
pasture.  I  feed  from  150  to  175  tons  haft  without  grain  or  roots.  The  yield  of  wool 
averages  3$  to  3 J  pounds  clean  washed  wool ;  breed,  one-half  to  three-fourths  Merino. 
I  kcic^^p  them,  in  summer,  in  Hocks  of  200 ;  in  winter,  100  to  150.  My  losses  average  from 
5  to  &  per  cent.;  increase,  10  to  15  per  cent.  My  last  clip  I  sold  at  50  cents,  (recently,) 
ajicl.    the  clip  of  1868  sold  in  Boston  for  50  to  55  cents,  according  to  grade. 

It  takes  about  10  tons  of  hay  to  winter  100  sheep,  worth  $6  to  $8  per  ton ;  but  fed 
apon  the  farm  to  sheep  at  $5,  it  is  more  profitable  than  at  $6  to  $8  carted  to  market.  I 
estimate  the  entire  cost  of  keeping  sheep  at  80  cents  per  head  per  annum.  The  increase, 
In  almost  any  event,  will  keep  the  flock  full  in  numbers.  1  estimate,  from  the  best 
(l&txfc  1  can  get,  that  tho  net  profit  in  fine  wool  sheep  in  this  county  is  from  33  to  40  per 
cent.    Long- wool  sheep  are  equally  profitable,  but  cannot  be  kept  in  so  large  flocks. 

^  D.  Battles,  of  Mayfield,  Cuyahoga  County,  Ohio,  makes  the  follow- 
statement: 


the  last  eight  years,  including  1862  and  18C9, 1  have  kept  from  300  to  400  of  the 
Ion  e£ -stapled  Spanish  Merino  sheep.  The  average  weight  of  fleece  for  eight  years  was 
fouj-  ana  tkree-qnarters  pounds.  The  wool  was  sold  annually  at  an  average  price  of 
GO  c^nta  per  pound. 

Tiae  i n crease  of  the  flock  over  and  above  the  loss  was  25  per  cent.  After  the  flock 
^fas  increased  to  400  (commenced  with  300)  it  was  kept  at  that  number  by  selling  the 
tnr«^  years'  old  wethers,  dry  ewes,  and  drafting  from  the  remainder  of  the  flock  8ich 
**  >^"*?re  thought  to  be  of  the  least  profit  to  keep.  The  sheep  that  were  sold  brought, 
°x*  ctxi  average,  $3  per  head.    The  annual  proceeds  of  each  100  sheep  were — 

l^roxn  wool $285  00 

«orn  increase , 75  00 

Total 360  00 


2    ^kie  average  annual  expense  of  100  sheep  for  the  last  eight  years  has  been  as  fol- 

pay  consumed  in  125  days,  10  tons $100  00 

p,0r*  ^40  days'  pasturing,  at  3  cents  per  head  per  week 103  00 

\V,T    Pain 3°  °° 

g    ****£ing,  shearing,  and  taking  wool  to  market *.      20  00 

^^■^xner  and  winter  care,  including  salt 30  00 

Total 283  00 

*^*H)fits  on  100  sheep,  over  and  above  all  expenses,  $77. 

gf^Vlr.  Battles  lives  in  the  eastern  portion  of  Cuyahoga  County,  about 
^^^<ien  miles  from  any  railroad.  Land,  hay,  pasturage,  &c.,  is  cheaper 
^r^?"6  than  in  any  other  portion  of  the  eounty. 

2c*^e  following  statement  shows  the  cost  and  profits  in  keeping  70  ewes, 
j^*  l^mbs,  and  20  rams,  the  Merino  flock  of  C.  A.  Miller,  Marshall,  Cal- 
***^  ~  County,  Michigan. 


I^*^^en  tons  of  hay,  at  $8 $120  00 

ivjrj^^r  m  Ceding 20  00 

^i?  %llre CT  °° 

S^j^^iag  and  shearing 10  80 

*-    and  summer  care 8  00 

Total $225  80 

WW 

^Z~^*l  of  ewes,  652  pounds $253  28 

X**2^^  °f  nuns*  285  pounds 76  95 

3Q^titHrof  rams 100  00 

^  ***mbs8old,at$3 90  00 

^ioice  lambs  kept 60  00 

^ure 50  00 

Total 630  23 

Profit 404  43 
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A  wool-grower  in  Livingston  County,  Missouri,  reports  a  flock  of  500 
Merinos,  purchased  at  $780,  which  at  the  end  of  the  year  he  sold  for  the 
e  amount,  after  selling  their  wool  for  $500  and  keeping  a  handsome 


same 


young  flock  from  the  increase.  Another  flock  of  500  ewes,  in  Benton 
County,  costing  $1  50  each,  had  200  lambs,  of  which  100  died,  destroy- 
ing all  profit  for  the  year  1869. 

Our  correspondent  in  Washtenaw  County,  Michigan,  reports  that  four 
brothers  by  the  name  of  Wood,  on  Lodi  Plains,  in  that  county,  keep 
about  150  to  1G0  each  of  Merino  sheep,  and  obtain  an  average  clip  pei 
head  of  about  7  pounds  washed  wool,  and  that  by  careful  management 
they  have  increased  their  yield  about  one  half  pound  per  head  each 
year.  Their  annual  income  from  sale  of  fine-wooled  sheep  and  the  clip 
of  wool  has  been  about  $2,000  each  for  five  or  six  years  past.  They 
only  keep  fine-wooled  sheep. 

The  mountain  districts  of  the  South  have  the  finest  sheep  ranges, 
almost  entirely  unoccupied,  on  which  grass  sufficient  for  millious  of 
sheep  annually  decays,  of  no  immediate  advantage,  and  of  no  remote  ben- 
efit except  as  a  fertilizer  of  the  soil.    Merino  sheep  would  thrive  upon 
this  herbage,  and  wherever  the  experiment  has  been  fairly  tried  great 
profit  has  resulted.    They  also  do  well  upon  the  lowlands  of  the  Soutli., 
if  they  escape  the  ravages  of  dogs  and  vagrants.    As  an  example :  Js*± 
Pulaski  County,  Georgia,  Mr.  A.  bought  800  head  of  sheep,  in  18C8,  «* 
which  the  following  statement  is  made : 

Dr. 

Cost $750  00 

Cost  of  one  hand  to  care  for  thcin,  §12  to  $15  per  month 1 80  00 

Salting  and  incidental  expenses 20  00 


Cr. 

2,000  pounds  tvooI,  at  30  cents 600  00 

Increase,  225  lambs  at  $1 . .  •. 225  00 

15  acres  of  land  well  manured,  at  §10  per  acre 150  00 

700  sheep  on  hand,  §1  50  per  head 1,050  00 


$950 


-2, 025  — 


Profit , 1,075 


This  was  the  scrub  stock  of  the  "piney  wood  v  counties  of  Georgia,  h 
serves  to  illustrate  the  profits  of  sheep  raising  even  in  that  State.  Pa 
turage  costs  nothing.    Good  stock  would  pay  better. 

S.  F.  Christian,  of  Bandera,  Texas,  sends  the  following  tabulation 
compiled  with  the  aid  of  records  from  actual  experience  in  wool-growin 
with  a  flock  of  selected  grade  Merinos  improved  by  thorough-bred  M- 
rino  rams.    The  annual  increase,  allowing  for  losses  of  lambs,  is  place 
at  SO  per  cent.,  half  males,  which  are  sold  annually,  and  the  ewes  add 
to  the  flock: 
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At  the  close  of  the  fifth  year  the  value  of  the  flock  is  estimated : 

Breeding  ewes,  2,832,  at  $4 .$11,:*23  00 

Lambs,  ewes  and  rams,  2,261,  at  §1 2, 264  00 

13,  rm  00 
Stock  rams,  86  head,  at  §25  per  head 2,150  00 

Total  value  of  entire  stock 15, 742  00 


A  correspondent  in  Independence  County,  Arkansas,  expresses  his 
surprise  that  sheep  are  actually  killed  in  Indiana  and  Ohio  to  get  them 
out  of  the  way,  when  thousands  might  be  sold  in  Arkansas,  and  tens  of 
thousands  find  abundant  pasturage  on  its  hills  and  mountains  in  winter 
as  wrell  as  in  summer. 

The  following  extracts  from  correspondence  of  this  Department  gives 
some  idea  of  the  condition  of  wool-growing  in  California : 

Mendocino  County. — I  generally  keep  from  1,200  to  2,000  head.  They  were  originally 
from  Ohio ;  have  been  crossed  with  French  and  Spanish  Merino  bucks  till  now ;  their 
wool  is  much  improved  in  quantity  and  quality  ;  the  cost  of  keeping  is  about  50  cents 
a  head,  and  the  returns,  60  to  75  cents  from  wool,  and  their  increase ;  about  80  per  cent. 
would  be  considered  a  good  increase  of  the  breeding  flock  in  ordinary  seasons.  The 
losses  on  breeding  ewes  during  the  year,  in  ordinary  seasons,  wTill  be  about  live  per 
cent.  The  wethers  are  always  sold  off  to  the  butchers.  Lambs  are  usually  worth  from 
$1  to  $1  50  when  about  three  months  old.  My  sheep  are  never  housed  or  fed  more  than 
they  get  on  the  range,  except  the  bucks  at  breeding  time. 

Stanislaus  County. — The  lambing  season  is  now  lidly  over  and  spring  shearing  has 
commenced.  The  percentage  of  lambs  in  this  county  varies  from  8  to  130  increase, 
adding  from  70,000  to  75,000  to  the  old  flocks. 

A  laboring  man  in  my  neighborhood,  who  had  saved  §1,200  in  the  last  few  years,  pur- 
chased 600  head  of  second-rate  ewes  at  $2  per  head  last  summer.  This  spring  ho  has 
600  lambs,  and  his  spring  crop  of  wool  averages  2£  pounds  per  sheep. 

The  flocks  owned  in  this  county  are  mostly  grade  Merinos,  raised  for  mutton  as  weU 
as  wool ;  few  or  none  are  fuU  blood.  The  fall  and  spring  clip  of  wool  will  always  more 
than  pay  the  cost  of  keeping  the  flock,  and  the  interest  on  land  when  it  belongs  to  the 
individual.  4 

Yuba  County. — The  expense  of  wool-growing  is  only  a  herder  to  a  flock,  whether  of 
500,  800,  1,000,  or  up  to  4,000,  whose  wages  are  about  $25  to  $30  per  month.  This  state 
if  things  cannot  last  long,  as  the  inclosures,  farms,  and  grain  fields  are  encroaching 
upon  the  sheep  ranges. 

THE  MUTTON  BltEEDS. 

The  difference  in  price,  in  our  principal  markets,  between  juicy,  tender, 
quickly-grown  and  well-fattened  mutton  and  lamb,  and  the  tough,  skinny, 
and  indigestible  carcasses  which  produce  what  is  aptly  denominated 
"  sheep  meat,"  is  sufficiently  wide  to  enforce  an  argument  for  better  mut- 
ton. The  depression  in  wool  has  directed  attention  to  breeds  most  in 
request  for  mutton,  and  to  the  eidarged  production  of  fine  spring  lambs. 
Letters  from  all  the  States  east  of  the  Mississippi  indicate  a  growing 
preference  for  tho  mutton  breeds.  The  Cotswold  is  generally  preferred 
in  the  West,  on  account  of  its  good  size  and  constitution,  and  length  and 
quality  of  wool.  In  Kentucky  the  Lincolns,  of  great  size  and  lustrous 
wool,  are  regarded  as  quite  suitable  for  depasturing  the  luxuriant  blue 
grass.  In  the  Atlantic  States,  where  early  lambs  are  raised,  South- 
down rams  upon  selected  grade  Merino  ewes  are  used  with  much  satis- 
faction. Some  of  the  most  experienced  feeders,  for  tat  mutton,  prefer 
the  Leicester,  as  first  of  all  in  early  maturity  and  amount  of  flesh  put 
on  for  the  food  consumed.  The  numbers  of  all  these  breeds  are  increas- 
ing, and  they  must  eventually  predominate  throughout  the  level,  fertile, 
highly  improved  areas  of  our  country,  while  the  Merino  will  hold  sway 
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among  the  mountains,  the  great  grassy  plains,  the  unoccupied  forest 
pastures  of  the  South,  and  the  dry  hills  of  New  Mexico  and  the  Pacific 
slopes.  A  fnw  facts  gleaned  from  official  correspondence  will  illustrate 
the  comparative  profit  of  the  coarse  wools,  and  serve  to  indicate  the 
extent  and  range  of  the  preference  accorded  to  them. 

Mr.  C.  E.  Plumb,  Trumbull,  Fairfield  County,  Connecticut,  reports  a 
flock  of  3G  breeding  ewes,  20  ewe  lambs,  and  2  stock  rams,  South- 
downs,  bred  from  Webb  rams  for  fifteen  years.  His  flock  averages 
three  lambs  to  every  two  ewes ;  is  pastured  in  summer  without  folding : 
yarded  in  a  well-lit tered  lot  in  winter  days,  and  housed  in  a  warm  and 
well- ventilated  barn  in  storms  and  winter  nights;  is  fed  regularly  three 
times  per  day  with  hay,  a  pint  of  dry  oats  to  each,  and  turnips  ad  libi- 
tum at  mid-day ;  and  yielded  last  year  an  average  of  4J  pounds  of  wool 
for  ewes,  and  7£  pounds  for  rams,  selling  at  42  cents.  The  breeding 
ewes  sell  readily  at  $25  each ;  lambs  at  $25,  after  the  choice  is  retained. 
The  flock  has  never  been  attacked  by  contagious  or  malignant  diseases. 

The  sheep  of  New  Jersey,  as  a  rule,  are  bought  and  sold  annually.  In 
August  ewes  selected  for  thriftiness  and  adaptation  for  breeding  are 
purchased  from  drovers  coming  from  Ohio  and  elsewhere,  at  from  $3  to 
$6  per  head.  They  are  pastured  in  the  early  autumn ;  served  usually 
by  Southdown  rams ;  fed  during  the  winter ;  their  clips  sold  in  the 
spring ;  their  lambs  sold  early  at  $4  to  $8  per  head ;  and  the  ewes  fat- 
tened quickly  and  disposed  of  for  mutton,  in  June.  Thus  within  ten 
months  from  purchase  the  cost  is  returned  in  wool,  lambs,  and  sheep, 
and  from  $6  to  $10  per  head  obtained  for  feed  and  care,  besides  a  quan- 
tity of  valuable  manure ;  and  farmers  find  a  profit  in  this  business, 
notwithstanding  the  low  prices  of  wool.  The  following  examples,  from 
actual  records  of  this  practice  in  Gloucester  County,  may  be  taken  as 
representative  statements : 

1869,   April.    Received  for  lambs $10100 

1869,   May.      Received  for  sheep 98  70 

1869,  June.     Received  for  sheep 72  00 

271  70 

1868,  August  1.    Cost  of  25  sheep 75  00 

Net  receipts 196  70 

1869,  AprilandMay.   Received  for  lambs $110  50 

1869,  April  and  May.   Received  for  sheep '. 90  00 

200  50 
1868,  August.    Costofl8ewes 63  00 

Net  receipts 137  50 


A  Delaware  County,  Pa.,  correspondent  writes  that  a  large  number  of 
the  farmers  of  that  locality  winter  from  fifteen  to  sixty  ewes,  mainly 
for  the  lambs,  wooj  being  a  secondary  consideration.  Lamb-crosses 
from  a  Southdown  ram  and  common  ewes  are  thought  to  be  as  profita- 
ble stock  as  can  be  raised,  some  flocks  realizing  200  per  cent,  on  the 
original  cost,  and  sold  within  a  year  from  the  time  of  purchase.  The 
smaller  the  flock,  the  better  the  percentage  of  profit,  all  other  things 
being  equal. 

In  Maryland  and  Virginia,  the  preference  is  strong  for  coarse-wooled 
sheep.  They  are  also  popular  and  profitable  further  south,  as  illustrated 
by  the  following  extract : 

Barnwell  County ,  S.  C— ?This  section  is  admirably  adapted  to  sheep  husbandry.   Last 
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year  my  flock  of  grades  (Cots wolds  and  Southdowns)  paid  over  100  per  cent,  per  annum 
with  wool  alone.  Average  clip  of  "piney  woods"  (unimproved)  flock,  4  pounds  per 
fleece.  I  exhibited  a  fleece  from  a  Merino  buck  at  our  last  county  fair,  weighing  16$ 
pounds.  No  feed  required  during  the  entire  winter,  the  woods  and  old  fields  furnish- 
ing abundant  croppings.  When  it  has  been  necessary,  from  any  cause,  to  fold  and 
feed  sheep,  I  have  found  cotton-seed  to  be  all  the  food  they  require.  There  is  more 
money  to  be  made  (in  proportion  to  investment)  by  sheep  husbandry  in  this  State  than 
by  any  other  department  of  rural  economy. 

A  Mr.  Wright,  of  Northumberland  County,  Virginia,  purchased  68 
sheep  in  the  fall  of  1868,  at  $3  per  head.  He  turned  them  on  a  wheat 
stubble  seeded  to  clover ;  they  had  no  other  food  or  care.  They  pro- 
duced over  100  lambs,  which  he  sold  last  May  for  $5  per  head,  netting 
him  nearly  $300  above  the  original  cost,  besides  the  original  stock  and 
the  wool  on  band. 

Our  correspondent  in  York  County,  Virginia,  writes  as  follows : 

My  own  flock  consists  of  100  ewes,  common  native  stock,  bred  to  the  Southdown 
rams.  I  raise  about  80  lambs,  worth  here,  in  June,  about  $4  each.  The  wool  about 
pays  cost  of  keeping  the  flock.  I  consider  the  profit  on  the  flock  100  per  cent.  The 
benefit  to  the  land  from  the  sheep  eating  down  the  weeds,  briers,  and  sprouts,  and 
from  their  manure,  is  equal  to  the  interest  on  cost  of  land. 

Our  correspondent  in  Clarke  County,  Virginia,  thus  gives  his  views 
and  experience  with  different  breeds : 

It  is  far  more  profitable  to  keep  the  different  varieties  of  the  mutton  breeds  than 
the  fine  wools  or  Merino  breed  in  this  portion  of  Virginia.  I  say  this  from  my 
own  experience  and  that  of  many  intelligent  gentlemen  with  whom  I  have  con- 
versed. The  Ootswold  sheep  and  its  crosses  with  the  Southdown  are  less  liable  to 
diseases  of  all  kinds ;  they  are  more  prolific,  better  nurses,  and  less  liable  to  lose 
their  lambs  than  the  Merino.  The  lambs  are  more  vigorous  and  hardy ;  then  add  their 
early  maturity,  their  fitness  for  market  at  18  months  old,  and  their  almost-double  value 
when  in  market,  and  you  have  advantages  which  far  outweigh  the  additional  amount 
of  food  which  the  mutton  sheep  may  consume,  in  proportion  to  his  size.  I  have  said 
nothing  about  the  difference  in  the  value  of  the  wool,  because  I  believe  there  is  very 
little  difference ;  if  there  is  any,  it  is  in  favor  of  the  mutton  breed  in  this  county.  In 
January.  1869, 1  agreed  to  take  from  a  gentleman  in  this  county  100  Spanish  Merino 
ewes  to  keep  on  the  shares — he  giving  me  one-half  of  the  lambs  and  one-half  of  the 
wool — for  keeping  them  until  the  fall  of  I860.  They  were  put  in  a  field  of  75  acres  sod, 
with  45  acres  of  woodland  attached  ;  the  pasture  was  good,  and  they  fattened  upon  it. 
At  the  same  time,  25  ewes  of  Cots  wold  and  Southdown  were  put  in  the  field  ;  the  Me- 
rinos, in  the  spring,  produced  56  iambs ;  the  25  Cotswold  and  Southdown  ewes  raised  24 
lambs.  The  feed  was  the  same,  and  the  same  care  was  bestowed  upon  each  flock,  for  they 
were  together  all  the  time.  All  the  Merino  Limbs  were  sold  in  October,  I860,  at  82  per 
head,  except  five,  which  had  the  foot-rot  so  badly,  they  could  not  be  driven  to  market ; 
the  Cotswold  and  Southdown  would  have  brought  double  the  money  per  head.  These 
views  apply  to  this  county,  which  is  only  fifty  miles  from  Washington,  D.  C,  and 
about  eighty-five  miles  from  Baltimore. 

Prince  George  County,  Maryland. — Sheep  need  no  shelter  here  except  what  woods  or 
open  sheds  or  tobacco  houses  afford.  Seldom  any  grain  is  given  them.  My  dock  is  small 
but  choice.  They  have  had  this  winter  no  grain,  no  hay,  and  no  shelter,  and  are  fat 
and  healthy,  with  well-grown  fat  lambs  of  different  ages,  from  ten  days  to  two  weeks 
old.  They  have  run  all  the  time  on  an  old  clover  and  timothy  pasture,  grazed  close 
last  autumn,  except  when  the  ground  was  frozen  or  covered  with  snow,  when  they  had 
access  to  the  rye  field,  where  the  fodder  shocks  stand.  Most  of  them  are  Southdowns, 
a  few  have  a  crop  of  Cotswolds.  They  will  shear  an  average  of  over  six  pounds  of 
wool,  and  have  lambs  living  now  in  the  proportion  of  six  lambs  to  eight  ewes,  although 
some  have  been  killed  by  dogs. 

Mr.  A.  T.  Drane,  of  Shelby  County,  Kentucky,  who  was  engaged  in 
breeding  Cotswolds,  from  1850  to  1806,  without  intermixture,  has  beeu 
crossing  them  with  Lincolns,  and  as  yet  has  had  no  occasion  to  regret 
his  action.  It  is  a  fine  grass  region,  such  as  the  heavy  breeds  delight 
in,  and  the  climate  appears  to  be  cougenial,  sheep  being  proverbially 
healthy.  They  thrive  upon  grass  exclusively,  appearing  to  desire  no 
other  teed,  when  it  can  be  had,  and  getting  no  grain  except  at  yeaning 
time.    Mr.  D.  thus  writes  concerning  them: 

They  usually  have  one  lamb  at  a  birth,  but  have  twins  about  often  enough  to  make 
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ap  for  losses,  and  save  about  one  lamb  to  the  ewe  bred.  They  are  remarkably  good 
nurses.  Their  fleeces  are  heavy,  long,  and  lustrous,  and  command  the  best  prices  for 
combing.  I  sell  rams  chiefly,  seldom  sell  ewes,  and  without  attempting  to  state  what 
it  will  cost  to  keep  a  sheep  a  year,  or  to  tell  how  many  may  be  kept  on  an  acre  01 
grass,  I  will  merely  give  a  glimpse  at  the  record  of  my  flock  in  18C9,  and  let  the  reader 
make  his  own  deductions :  From  80  sheep- 
Sold  843  pounds  wool  in  grease  for $364  62 

Sold  sheep  during  the  year  for 638  00 

Rent  of  oue  ram 100  00 


1, 102  62 


I  now  have  on  hand  83  head  of  sheep,  and  my  flock  has  yielded  a  gross  return  of 
$13  78  each,  with  a  gain  of  throe  sheep. 

Carroll  County,  Kentucky. — The  sheep  most  profitable  in  our  county  are  the  Cotswold 
and  their  grades.  They  will  consume  probably  one-fourth  more  food  than  the  fine 
wool  sheep,  but  are  hardy,  needing  no  shelter,  and  generally  live  the  entire  winter  on 
our  blue  grass  pastures  without  other  food,  produce  from  6  to  10  pounds  of  wool  per 
head,  and  from  GO  to  100  pounds  good  mutton  at  one  and  two  years  old.  I  have  about 
50  in  my  flock  of  the  Cotswold  and  grades  which  I  have  taken  as  a  sample  for  the 
above  statement.  They  have  not  eaten  a  single  pound  of  hay  or  anything  but  what 
they  have  gathered  for  themselves  in  the  pasture,  winter  or  summer,  for  the  last  two 
years.  This  wool  is  worth,  just  as  it  comes  from  the  sheep,  unwashed,  35  cents  per 
pound  ;  mutton  is  worth  10  cents. 

Scott  County y  Kentucky.— George  S.  Barber  has  a  flock  of  pure  bred  Cotswolds — keep- 
ing about  40  ewes  for  breeding.  They  have  grass  the  whole  year,  and  in  cold  or  stormy 
weather  are  fed  somo  corn  and  oats,  and  are  housed  in  very  bad  stormy  weather,  and 
cost  in  keeping  the  year  about  $10  per  head,  having  extra  care  and  attention.  His 
flock  clips,  on  an  average,  10  pounds  combing  wool,  and  raises  on  an  average  one  lamb 
to  the  ewe.  He  sells  his  entire  surplus  to  breeders  in  this  and  other  States,  at  prices 
ranging  from  §25  to  $100  per  head,  according  to  age  and  selection.  H£  procures  eTery 
two  years  an  imported  or  Canada  buck,  at  a  cost  of  about  $100,  for  his  own  breeding. 
He  bieeds  his  lambs  at  eighteen  months  old. 

At  a  meeting  of  th©  Farmers'  Club  in  Cuyahoga  County,  Ohio,  Mr. 
Flick,  of  Warrensville,  expressed  his  opinion  that  Ohio  could  not  com- 
pete with  Texas  in  wool  production,  although  mutton  might  be  mar- 
keted at  a  profit,  and  confirmed  it  with  a  bit  of  personal  experience.  He 
purchased  35  good  common  grade  Cotswold  ewes,  which  cost  652,  and 
a  buck,  $35.  These  produced  37  early  lambs,  born  late  in  February  and 
early  in  March.  These  lambs,  with  the  exception  of  six  which  he  re- 
tained for  further  experiments,  he  sold  to  the  butchers  in  June,  realizing 
from  them  $151.  The  ewes  sheared  an  average  of  four  pounds  per 
fleece,  and  the  wool  sold  for  $G0  20.  In  September,  having  fitted  his 
ewes  for  mutton,  he  sold  them  for  $S7  50.  Total  proceeds  from  the 
35  ewes,  $298  70.  Deducting  the  cost  of  ewes  and  lambs,  $87,  and 
interest  of  money  invested,  &c,  he  found  the  net  proceeds  to  be  $205. 

Mr.  Saunders,  of  Winnebago  County,  Illinois,  writes : 

"  I  keep  a  flock  of  about  400  of  my  own  raising ;  they  are  crosses  of  English  mutton 
breed  and  Merino.  Have  always  made  them  profitable.  The  lowest  price  obtained 
during  fcho  last  four  years  was,  for  a  lot  of  thirty,  sold  just  after  shearing  in  summer 
of  lfe<)8,  at  $4  To  oach,  being  the  culls  of  a  lot  of  125  fed  last  winter ;  the  balance  were 
sold  early  in  March,  1869,  at  $7  20,  with  the  wool  on.  My  surplus  of  last  year  I 
sold  at  $6  45  each,  early  in  December,  1869.    They  were  fed  on  grain  about  thirty  days. 

"  1  consider  it  pays  quite  as  well  to  raise  and  fatten  mutton  sheep  as  it  does  to  raise 
steers  for  beef.  Cost  of  keeping  rav  store  sheep  this  winter,  about  $1  25  per  head,  or 
100  bushels  corn  at  50  cents  per  bushel,  and  ten  tons  of  hay  at  $5  per  ton  per  100  sheep. 
Twenty-live  cents  per  head  wiU  pay  for  taking  care  of  them,  and  the  manure  for  a 
year  is  worth  more  than  their  pasture  in  summer." 

Mr.  A.  F.  Allen,  of  Gilmantown,  Buffalo  County,  Wisconsin,  has  had 
for  the  last  six  years  an  average  flock  of  150  Southdowns  and  Leicesters ; 
he  calls  his  sheep  worth  $2  50  per  head,  and  shears  from  4  to  4£  pounds 
on  an  average.  He  sells  his  wool  at  30  cents  a  pound,  and  the  mutton 
sheep  at  84  per  head ;  estimates  the  cost  of  keeping  at  81  per  head ; 
calculates  the  wool  to  give  him  a  profit  of  about  20  cents  per  head,  and 
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that  lie  can  keep  tip  his  stock  and  sell  thirty  mutton  sheep  a  year,  at 
$4  each,  making  a  profit  of  about  $1  per  head.  He  says  the  coarse 
wooled  sheep  are  easier  kept,  hardier  in  this  climate,  better  breeders,  and 
better  mutton. 

McLeorf  County,  Minnesota. — Leicester  and  Cotswold  are  more  profitable,  tho  sheep 
being  hardy  ami  valuable  for  inutton.  One  man  bought  a  flock  of  coarse-wooled  sheep. 
They  were  in  poor  condition,  lie  fed  them  well  on  hay  and  some  refuse  grain,  kept 
them  one  year  and  has  sold  enough  for  mutton  to  pay  the  original  price  of  the  Hock, 
and  has  about  the  same  number  on  hand  that  ho  purchased.  The  wool  lias  paid  the 
expense  of  feed. 

SIR.  WINNE'S  EXPEDIENCE  IN  FEEDING. 

Jurian  Winne,  of  Bethlehem  Center,  Albany  County,  New  York,  one 
of  the  vice-presidents  of  the  Agricultural  Society  of  that  State,  whoso 
operations  in  sheep  feediug  for  mutton  are  profitable  to  himself  and 
instructive  to  others,  thus  gives  the  result  of  his  experience  in  the  winter 
of  LSGD-'TO,  which  is  less  satisfactory  than  usual,  because  his  agents 
purchased  less  carefully  and  cheaply  than  he. would  himself  have  done, 
and  also  on  account  of  delay  in  marketing  from  heavy  snows  of  spring ; 

COST. 

December  1, 1809 : 
585  coarse-wooled  sheep,  including  pasture  to  date  (hired)  and 

freight,  $8  20  per  head $4,797  00 

Deduct  proceeds  of  140  sheep  sold  at  this  date,  average  weight 

130  pounds  at  8£  c*5"*8 1,547  00 

Leaves  cost  of  445  sheep $3,250  00 

February  14,  1870 : 

160  tine-wooled  sheep,  weighing  18,580  pounds,  $7  5C  per  100 

pounds 1,404  65 

Freight,  feed,  &c 20  00 

1,424  65 

Total  first  cost 4,674  65 

1,245  bushels  corn - 1,245  00 

8tons  mill  feed 204  00 

300  bushels  oats 150  00 

1M  bushels  peas  and  oats 7132 

60  buwhels  barley 42  00 

Oil  meal 76  12 

40  tons  hay,  (cost) 320  00 

Salt. 20  00 

Attendance,  1  man 120  00 

Expense  of  marketing .e 61  12 

2,309  56 

Total  cost 6.984  21 

April  7, 1870 : 

247  coarse-wooled  sheep,  weighing  37,860  pounds,  at  9£  cents  net    3, 502  05 

April  14,  1870 : 

18-1  coarse-wooled  sheep,  weighing  28,320  pounds,  at  9$  cents.-..  2, 690  40 

180  line- wooled  sheep,  l6,730  pounds,  at  9i  cents  net 1,800  36 

2  sheep  with  lambs  vetaiued,  value 20  00 

8  wbeep  butchered,  value 85  00 

4  sheep  lost,  died 

Total  sales 8,097  81 

Gross  profit,  besides  manure 1, 113  60 

Deduct  interest,  estimated  as  equal  to  7  months'  interest  on  $5,000  204  17 

Net  proiit,  besides  manure „ 909  43 

25 
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This  is  $1  19  per  head  for  765  sheep,  or  deducting  those  sold  before 
feeding,  81  46  per  head  for  625  sheep.  The  180  fine  wooled  sheep  were  fed 
fifty-nine  days,  and  gained  in  weight  1,150  pounds  or  6Jff  pounds  per 
head  ;  they  cost  $1,421  65  and  sold  for  $1,800  3G,  and  make  a  gross  in- 
crease in  value  of  $375  71,  or  $2  47  per  head.  The  247  coarse  wooled 
sheep  sold  April  7,  were  fed  one  hundred  and  twenty-seven  days,  and 
184  were  fed  one  hundred  aud  thirty-four  days ;  average,  one  huudred 
aud  thirty  days.  The  gain  in  weight  cannot  be  given.  The  increase 
in  value  was  $2,000  27,  or  $6  75  per  head. 

The  coarse  wooled  were  bought  in  Cauada,  in  autumn;  the  fine  wooled 
at  West  Albany,  in  dull  market  in  February,  and  their  gain  of  $2  47  with 
a  gain  in  weight  of  less  than  6^  pounds,  per  head,  shows  that  the  profit 
was  due  to  advance  in  price  rather  than  improvement  in  flesh.  The 
Canada  sheep  average  153.J  pouuds  when  sold;  the  Merinos,  100^  pounds. 

Sir.  Winne  has  long  been  a  breeder  of  Leicester  sheep  from  the  finest 
imported  stock.  lie  finds  them  peaceable,  not  inclined  to  ramble,  very 
docile  and  quiet  in  the  yard  ;  good  nurses,  their  lambs  healthy  and  re- 
quiring little  attention,  lie  also  considers  them  easy  keepers,  consum- 
ing little  more  than  fine  wools  of  half  their  wool  weight. — a  conclusion 
arrived  at  by  accurate  and  repeated  experiments  in  feeding.  But  their 
most  desirable  quality,  in  his  view,  is  their  early  maturity,  by  which  he 
can  u  turn  quickly"  his  money,  represented  by  grain  and  hay  of  high 
price  fed  to  them.  He  claims  that  he  can  mature  a  Leicester  as  easily 
at  eighteen  to  twenty  months  old  as  he  can  Merinos  or  large  coarse 
wools  at  two  and  one-half  years,  and  make  it  weigh  160  to  280  |)ouuds, 
live  weight,  and  dress  from  So  to  150  pounds  of  mutton. 

The  ram  represented  in  the  accompanying  engraving  was  bred  by  Mr. 
Winne,  from  a  tloek  in  which  the  blood  of  Colonel  Talbot's  importation 
is  mingled  skillfully  with  that  of  the  importations  of  Messrs.  Brodie, 
Uungeif.>rd,  and  Converse,  aud  is  regarded  by  him  as  the  best  yearling 
ever  bred  in  that  county.     At  eighteen  months  he  weighed  280  pounds. 

The  cost  of  keeping  his  breeders  is  about  $5  per  head  ;  they  shear 
from  6  to  b'5  pounds  per  head  of  washed  wool,  worth,  at  present  prices, 
65  cents  per  pound.  The  ram  lambs  bring  from'  $18  to  $25  per  head; 
ewe  lambs,  $15  to  $20;  breeding  ewes  from  $20  to  $50;  yearling  rains 
from  $80  to  $100 ;  two-year  olds  from  $40  to  $100. 

THE  ACARUS  OF    SIIEEr-SCAB. 

The  general  prevalence  of  scab  in  this  country  gives  importance  to  a 
brief  examination  of  this  subject. 

The  scab  of  sheep,  like  scabies,  the  itch  of  man,  is  caused  by  an  in- 
sect. The  mange  affecting  the  horse,  ox,  dog,  and  cat,  also  depends 
upon  the  presence  of  insects.  There  are  different  insects,  known  as 
acari,  infesting  different  animals,  having  destructive  characteristics  in 
each,  and  generally  confined  to  that  species  of  animals,  yet  the  mange 
from  a  dog  is  said  to  have  been  communicated  to  man,  and  a  horse  has 
been  infested  with  mange  by  means  of  the  skin  of  a  mangy  cat. 

The  sheep  aoartis  does  not  bore  galleries  in  the  skin,  but  remains  on 
the  surface,  clinging  to  the  wool,  and  finding  shelter  among  the  masses 
of  scab  produced  by  the  drying  of  exudations  from  the  wounds  intlicted 
by  these  parasites.  Experiment  has  shown  that  increase  of  tempera- 
ture hastens  the  hatching  of  their  ova;  fourteeu  days,  according  to 
Professor  Brown,  of  England,  sufficed  to  hatch  a  lot  in  a  bottle  u  car- 
ried in  the  trowsers  pocket,"  while  two  months'  time  was  required  with 
some  kept  under  glass  in  a  room.  The  young  have  six  legs ;  the  fully 
grc\wn?  after  several  changes  of  skin,  have  .eight.    The  microscope  xe- 
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veals  sucking-caps  or  disks  in  the  legs,  enabling  the  parasite  to  cling  to 
the  wool  and  skin  of  the  sheep ;  and  renders  beautifully  apparent  the 
action  of  these  structures,  showing,  as  the  feet  advance,  how  the  disks 
are  expanded  to  grasp  the  surface  of  the  substance  over  which  the  aca- 
rus  is  moving,  apparently  retaining  their  hold  in  obedience  to  the  voli- 
tion of  the  animal.  Thus  its  structure  adapts  it  for  crawling  over  and 
adhering  to  the  skin,  instead  of  burrowing  beneath  it.  Burrowing 
acari,  like  the  itch  insect  in  man,  are  always  anned  with  cutting  teeth, 
get  in  strong  jaws,  and  their  legs  are  very  short.  The  body  of  the  fe- 
male of  the  sheep  acarus  is  larger  than  that  of  the  male,  rounder  in 
form,  the  fourth  pair  of  legs  are  developed  nearly  as  well  as  the  third, 
and  are  supplied  with  terminal  sucking  disks.  The  accompanying  illus- 
tration represents  a  female  acarus  magnified  one  hundred  diameters, 
and  a  young  six-legged  acarus,  also  magnified  one  hundred  diameters. 
Mature  mites  are  visible  to  the  naked  eye  as  pellucid  points  of  the  size 
of  a  pin's  head. 

Various  experiments  have  been  made  to  ascertain  the  rapidity  of  th© 
growth  and  reproduction  of  these  parasites.  The  youngacari  have  beeu 
detected  in  fourteen  days  from  the  direct  transference  of  the  acarus  to 
the  skin  of  the  sheep.  In  a  month  the  disease  had  spread  over  a  space 
of  five  inches;  in  ten  to  twelve  weeks  pretty  nearly  over  the  whole 
body.  A  greater  or  less  amount  of  time  may  be  required  uuder  differ- 
ent circumstances  of  temperature,  Jind  other  modifying  influences. 

Syniptonut. — The  first  sign  of  the  existence  of  scab  is  rubbing  against 
any  projecting  body  within  reach  ;  as  it  extends,  sheep  bite  themselves, 
kick  with  their  hind  feet  at  their  sides  and  shoulders.  If  one  is  caught 
and  the  hand  placed  on  the  mouth,  while  infected  parts  are  scratched^ 
gratification  is  evinced  by  nibbling  at  the  hand,  and  when  the  infection 
is  severe  or  general  this  nibbling  movement  is  regarded  as  au  infallible 
sign.  Examination  will  disclose  spots  ou  the  skin,  white  and  hard,  the 
center  marked  with  yellow  points  of  exudation,  which  adheres  to  the 
wool,  matting  the  fibers  together.  The  wool  may  be  firm  on  these  spots, 
and  no  scabs  are  seen  at  this  stage.  Then  the  yellow  moisture,  evapo- 
rating, gives  place  to  a  yellow  scab,  which  adheres  firmly  to  the  skin 
and  wool.  Raw  places  appear  at  points  which  the  animal  can  reach 
with  his  teeth  and  hind  feet.  The  disease  is  complicated  in  summer  by 
the  presence  of  the  larvae  of  the  blow-tiy,  the  maggots  burrowing  uuder 
the  scab.  The  animal  becomes  nervous,  excited  to  wildness,  and  can- 
not obtain  properly  either  food  or  rest,  thus  losing  flesh  and  becom- 
ing reduced  to  a  skeleton,  from  constaut  irritation  and  lack  of  nutrition* 
only  the  strongest  animals  recovering  if  left  without  treatment. 

Rem&lies. — Destruction  of  the  parasite  and  its  eggs  is  the  ouly  object 
of  remedial  treatment.  Arsenic  aud  mercury  are  often  employed  very 
effectually,  but  they  arb  poisonous,  and  therefore  injurious  and  danger- 
ous to  the  sheep.  These  and  other  solutions  are  used  both  as  washes 
and  dips.  Sudden  changes  of  weather  and  locality,  or  a  deficiency  ot 
food  after  such  treatment,  often  induce  serious  or  fatal  results  which 
cannot  be  guarded  against.  Whole  flocks  have  thus  been  lust.  Mercu- 
rial ointment,  with  olive  oil  ami  a  little  turpentine,  is  popular  iu  Eng- 
land, nevertheless,  and  is  regarded  as  improving  the  yield  of  wool.  Ex- 
periment proves  that  the  acarus  will  live  iu  arsenic  and  sulphur  for 
some  hours;  potash  is  more  fatal,  and  tobacco  is  more  deadly  still,  kill- 
ing in  a  few  minutes.  But  carbolic  acid  is  probably  the  most  potent 
remedy  used.  When  combined  with  one  hundred  times  its  bulk  ot 
water,  it  has  killed  acari  iu  two  minutes ;  when  used  with  fifty  times  its 
bulk  of  water,  a  degree  of  potency  harmless  as  a  dip,  it  kills  in  forty  to 
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ninety  seconds.  Professor  Brown  thus  describes  the  manufacture  of 
the  carbolic  acid  dip,  which,  it  is  claimed,  has  never  failed  when  prop- 
erly used : 

First,  it  is  necessary  that  carbolic  acid  should  bo  obtained  of  uniform  strength,  and 
experience  has  proved  that  the  crystalline  product  is  less  officacioiii  in  the  destruc- 
tion of  parasites  than  the  liquid  residue,  which  is^soid  under  the  name  of  terebane,  or 
cresylie  acid,  which  can  always  be  obtained  of  the  manufacturers.  The  liquid  is,  when 
fresh,  of  a  very  light  straw  color,  becoming  dark  brown  on  exposure  to  the  atmosphere. 
The  pure  carbolic  acid  was  employed  in  many  experiments,  at' first  with  only  partial 
success,  but  even  had  it  proved  to  be  superior  to  the  liquid  tcrchaiie,  the  price  would 
have  been  a  serious  objection  ;  terebane,  however,  is  very  much  cheaper,  and  iu  every 
oxperimout  was  found  to  be  more  active  as  a  remedial  agent  than  the  pure  carbolic  acid, 
while  its  lluid  condition  at  all  temperatures  renders  it  more  easy  of  manipulation. 

To  effect  perfect  combination  between  the  terebane  and  the  water  used  for  dilution  care 
is  essential,  as  imperfect  mixtures  are  capable  of  doing  injury,  aud  may  cause  the  death 
of  some  of  the  sheep,  particularly  of  those  which  are  first  introduced  into  the  bath. 
The  reason  of  this  is  obvious.  An  incomplete  mixture  allows  the  separation  of  the 
terebane,  which  floats  on  the  surface  of  the  fluid  in  the  form  of  a  brownish  oily,  or 
rather  tarry  scum ;  the  first  few  animals  which  are  dipped  become  covered  with  the 
undiluted  acid,  which  acts  at  once  aud  energeticaUy  as  a  caustic,  causing  prostration 
and  death,  unless  immediately  on  observing  the  symptoms  of  distress  means  are  taken 
to  wash  off  the  agent  with  warm  water  and  soap ;  this  treatment  is  not,  however,  at 
all  times  successful. 

An  accident  of  the  kind  never  ought  to  occur,  and,  in  fact,  never  can  occur  if  the 
dip  is  properly  prepared  and  used.  It  is  scarcely  probable  that  agriculturists  wiU 
attempt  to  make  the  compound,  and  the  following  directions,  therefore,  may  be  taken 
as  meant  for  tho  instruction  of  the  practical  chemist  or  the  veterinary  surgeon  who  has 
charge  of  tho  diseased  flock : 

A  quantity  of  terebane,  proportioned  to  the  number  of  sheep  to  bo  dipped,  is  to  be 
placed  in  a  convenient  vessel  of  iron  or  earthenware,  and,  if  possible,  the  vessel  should 
be  suspended  in  a  larger  one  containing  water,  and  so  arranged  that  heat  can  be  applied. 
In  all  chemical  laboratories  a  water-bath  will  be  available ;  but  for  the  purpose  of 
making  small  quantities  of  the  dip,  an  iron  bucket  suspended  in  an  ordinary  copper 
filled  with  water,  which  may  bo  kept  hot,  but  not  up  to  the  boiling  point,  will  answer 
perfectly  well.  As  soou  as  the  terebane  is  placed  in  the  temporary  water  bath,  a  certain 
proportion  of  soap,  one  bar  weighing  over  two  pounds  to  each  gallon  of  terebane,  is  to 
be  added.  The  mixture  should  be  stirred  with  a  wooden  rod  until  the  soap  is  entirely 
dissolved,  care  being  taken  that  tho  fluid  does  not  boil.  When  the  solution  is  com- 
plete the  compound  should  be  removed  from  the  fire,  and  as  soon  as  it  ceases  to  givo 
off  vapor,  oil  of  turpentine  is  to  be  added  in  the  proportion  of  one  pint  to  each  gallon 
of  terebane  The  mixture,  when  cold,  may  bo  poured  into  carboys  or  casks  ready  for 
use. 

While  the  above  remedies  may  be  entirely  efficacious,  and  are  to  be 
recommended  its  the  best,  it  may  not  be  amiss  to  give  a  few  which  have 
been  popular  heretofore : 

An  infusion  of  arsenic,  half  a  pound  of  the  mineral  to  twelve  gallons  of 
water.  The  sheep  should  be  washed  in  soapsuds  and  then  dipped  in 
the  infusion.    This  treatment  is  preferred  by  Mr.  Spoouer. 

Mercurial  ointment,  incorporated  thoroughly  with  four  times  its  weight 
of  lard,  rubbed  upon  the  head  and  upon  the  skin  (the  wool  beiug  care- 
fully parted)  in  parallel  lines  from  head  to  tail,  four  inches  apart.  The 
mixture  applied  should  not  exceed  two  ounces,  and  a  half  an  ouuee  may 
be  enough  for  a  lamb.  A  light  second  application  is  sometimes  neces- 
sary.   Preferred  by  Mr.  Youatt. 

One  pound  of  sulphur  gradually  mixed  with  half  a  pound  of  oil  of 
tar,  the  mixture  rubbed  down  with  two  pounds  of  iard,  may  be  applied 
in  the  same  way.  Mr.  Randall  would  prefer  this,  because  not  poisonous, 
if  sure  to  be  effectual. 

Another  mixture  contains  a  half  pound  of  corrosive  sublimate,  three- 
fourths  pouud  of  whito  hellebore,  six  gallons  whale  oil,  two  pounds 
rosin,  aud  two  of  tallow.  This  is  powerful,  and  should  be  sparingly 
applied.  Tobacco  decoctions  are  much  used  in  this  country  and  quite 
effectually,  if  thoroughly  applied  after  the  wool  is  taken  off. 
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A  correspondent  in  New  York,  who  did  not  succeed  with  the  tobacco 
wash,  effects  ernes  with  a  mixture  (well  rubbed  in)  of  one  ounce  sub- 
carbonate  of  potash,  two  ounces  lac  sulphur/  one  ounce  oil  of  tar,  and 
one  pint  of  whale  oil. 

Chancellor  Livingston  found  the  following  a  specific:  A  decoction  01 
tobacco,  one-third  as  much  lye  of  wocd  ashes,  with  as  much  lard  as  the 
lye  would  dissolve,  a  small  quantity  o.'  tar,  with  one-eighth  of  the  whole 
by  measure  of  the  spirits  of  turpentine,  applied,  after  rubbing  hard  with 
a  shoe-brush  to  break  down  the  scabs,  by  rubbing  the  parts  affected, 
two  or  three  times,  at  intervals  of  three  days. 


TRICHINA  SPIRALIS. 

The  subject  of  parasitic  diseases  is  one  on  which  most  persons  have 
very  few  definite  ideas.  Every  one  when  young  has  been  dosed  with 
vermifuges,  and  has  grown  up  with  the  vague  idea  that  mankind  is  lia- 
ble to  the  presence  of  intestinal  worms.  Occasionally  a  tape- worm  ex- 
cites the  wonder,  curiosity,  and  serio-comic  horror  of  a  neighborhood; 
but  very  few  are  aware  of  the  wonderful  variety  of  parasitic  animals,  or 
of  the  painful  and  serious  affections  to  which  they  often  give  rise. 

Parasites  live  and  subsist  upon  or  within  animals,  plants,  aud  man 
kind.  There  are  both  animal  and  vegetable  parasites;  and  plants,  ani- 
mals, and  men  have  varieties  peculiar  to  themselves,  and  diseases  arising 
from  them.  The  mistletoe  is  a  vegetable  parasite  of  another  plaut,  gen- 
erally the  oak ;  ringworm  is  caused  by  a  vegetable  parasitic  growth, 
which  affects  the  hair;  lice  and  intestinal  worms  are  animal  parasites, 
which  infest  other  animals. 

It  has  been  thoroughly  proved  that  some  of  these  parasitic  diseases, 
both  animal  and  vegetable,  can  be,  and  often  are,  communicated  from 
animals  to  man  and  from  man  to  animals.  It  is  also  possible  that,  as 
Dr.  Aitkeu  says,  u  the  blights  of  plants,  or  the  causes  of  them,  are  com- 
municable to  animals  or  to  man.  We  know  that  some  of  the  diseases 
of  man  and  animals  are  intimately  related  to  famines  and  unwhole- 
some food,  and  that  famines  are  due  more  to  diseases  of  vegetable  and 
animal  life  than  to  destruction  or  loss  of  food."  In  view  of  all  that  is 
known  and  is  probable  regarding  their  nature,  extent,  and  influence, 
parasites  and  parasitic  diseases  claim  and  deserve  much  more  attention 
than  they  have  heretofore  received  from  the  majority  of  people. 

Those  affecting  man  and  animals  have  been  made  the  subject  of  special 
investigation  by  many  profound,  laborious,  and  sagacious  students. 
They  live  either  on  some  surface  or  within  some  cavity  of  the  body,  and 
from  this  circumstance  animal  parasites  have  been  divided  into  entozoa 
and  epizoa,  and  vegetable  parasites  into  entophyta  and  epiphyta.  There 
are  many  subdivisions  which  it  is  unnecessary  to  mention,  and  of  the 
whole  number  those  entozoa  occupying  the  tissues  or  cavities  of  the 
bodies  of  man  and  the  domestic  animals  are,  perhaps,  the  most  impor- 
tant. 

Of  these  Dr.  Cobbold  enumerates  at  least  thirty-one  distinct  species 
in  man  alone,  some  extremely  common,  and  others  very  rarely  found  ; 
some  attacking  the  muscular  and  subcutaneous  parts ;  some  the  eye  5 
some  residing  in  the  alimentary  canal,  others  in  the  more  vital  organs, 
such  as  the  liver,  brain,  heart,  and  lungs.  Iceland  is  afflicted  by  one 
variety  of  the  tape- worm,  (Taenia  echinococcus,)  and  the  Russian  Cossacks 
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suffer  from  another,  (Tamia  medwcancllata ;)  the  Guinea  worm  (Dracun- 
cuius  mcdinensis)  flourishes  in  the  tropical  and  senfi-tropical  parts  of 
Asia  and  Africa;  the  long  tape- worm  (Tamia  solium)  is  found  in  Great 
Britain,  and  the  broad  tape-worm  (Bothrioceplmlus  latus)  on  the  conti- 
nent of  Europe,  and  both  to  some  extent  this  side  the  Atlantic ;  while 
the  Ascaridcs  find  a  habitation  in  infantile  intestines  from  Sweden  to 
Melbourne  and  San  Francisco.  Some  enter  the  body  with  the  water 
imbibed ;  others  with  the  food  eaten.  One  species  of  fluke  (Fasciola 
hepatica)  is  found  in  the  liver  of  the  sheep,  causing  the  immensely  de- 
structive disease  popularly  known  as  the  "rot;'7  another  (I)wtoma  Ian- 
ceolatum)  is  derived  from  the  liver  of  the  ox,  and  the  broad  tape- worm, 
heretofore  referred  to,  from  the  flesh  of  the  same  animal ;  while  the  long 
tape-worm,  also  previously  mentioned,  results  from  the  consumption  of 
u measly"  pork. 

The  development  and  migration  of  parasites  demand  here  some  notice, 
which  must  necessarily  be  of  the  most  general  character.  The  sexually 
mature  eutozoa  are  found  in  those  parts  of  the  body  which  have  free 
communication  with  the  external  air,  the  lungs,  alimentary  canal,  and 
bladder;  but  in  their  immature  condition  they  are  to  be  found  in  the 
substance  of  the  tissues,  glands,  and  other  organs — parts  of  the  body 
not  having  such  communication. 

These  early  forms  of  the  eutozoa  do  not  become  fully  developed  in  their 
first  habitation,  but  must  migrate  or  be  carried  into  cavities  of  other  in- 
dividuals to  obtain  their  maturity;  though  some  kinds  become  mature 
in  a  free  state,  in  water,  mud,  or  on  moist  vegetation. 

Herbivorous  animals  probably  obtain  their  parasites  from  the  grass 
and  water  they  consume ;  carnivorous  animals  from  the  flesh  of  their 
victims.  From  many  experiments  made  on  animals  by  Kuchenmeister, 
Moquin-Tuudon,  Von  Seibold,  Leuckart,  and  others,  it  has  been  discov- 
ered that  the  tape-worm  of  the  dog  (Tamia  serrata)  is  the  sexually  ma- 
ture form  of  the  encysted  parasite  of  the  rabbit  and  hare,  (Cysticcrcus 
piriformis,)  as  well  as  of  that  of  domestic  cattle,  (Cysticcrcus  tcnuicollis,) 
of  the  hog,  (Cysticcrcus  cellulmcc,)  and  of  sheep  affected  with  the  "stag- 
gers," (Camurus  cerebralk.)  This  wide  embryonic  distribution  explains 
the  presence  of  tape -worm  in  almost  every  dog  which  has  been  subjected 
to  examination.  The  Cysticcrcus  fasciolar is  of  the  mouse  becomes  the 
Twnia  crassicollis  of  the  cat.  On  the  other  hand,  by  administering 
living  joints  or  segments  of  the  tape-worm  (which  contain  ova)  to  the 
proper  animals,  we  can  produce  the  same  immature  encysted  parasite 
from  which  that  sort  of  tape- worm  is  developed.  Kuchenmeister  pro- 
duced Tamia  serrata  in  a  dog  from  the  Camurus  of  sheep,  and  then  fed 
some  joints  of  the  worm  to  young  lambs,  producing  in  them  Cccnurus 
and  consequent  "staggers."  Leuckart  produced  the  Cysticcrcus  fasciolar  is 
in  mice,  by  giving  them  segments  of  Tamia  crassicollis  from  a  cat. 

The  Trichina  spiralis  has  of  late  years  attracted  much  attention,  both 
in  this  country  and  in  Europe,  from  having  been  recognized  as  the  cause 
of  a  disease  which  had,  although  undoubtedly  existing  from  remote 
times,  been  heretofore  erroneously  confounded  with  others  having  simi- 
lar symptoms.  Like  other  parasites  it  is  introduced  into  the  human 
syistem  by  eating  flesh  containing  its  immature  larva*.  It  is  found  oc- 
casionally in  most  warm-blooded  animals — sheep,  cattle,  hares,  rabbits, 
and  hogs.  Jt  is  almost  universally  from  this  latter  animal  that  man  is 
infected;  and  the  hog  itself  probably  derives  the  parasite  from  the  rats 
and  mice  which  so  commonly  infest  sties,  and  are  devoured  by  their  oo- 
cupants,  as  well  as  from  garbage  of  animal  origin. 
According  to  Dr.  (Jobbold,  Mr.  H.  Peacock,  in  1828,  observed  certain 
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minute  gritty  particles  in  the  substance  of  muscles  in  dissecting-room 
subjects,  and  made  a  preparation  of  muscle  displaying  them.  Mr.  Milton 
next  observed  these  specks,  and  first  described  the  bodies  as  *•  probably 
depending  upon  the  formation  of  very  small  Cyttticerci."  Mr.  Worniald 
also  observed  the  characteristic  specks  in  human  muscle,  and  furnished 
Professor  Owen  with  the  specimens  on  which  he  drew  up  his  article. 
Paget  first  actually  determined  the  existence  of  the  eutozoon  while  a 
medical  student,  and  read  a  paper  before  a  society  one  week  before 
Professor  Owen  presented  his  article;  it  is  to  Owen  that  we  owe  the 
first  scientific  description  and  the  name  of  the  Trichina  spiralis. 

The  immature  parasites,  as  seeu  in  muscle  under  the  microscope,  are 
worms  about  2'T  of  an  inch  in  length,  spirally  coiled  up  within  globular, 
oval,  or  lemon-shaped  transparent  cysts,  which,  according  to  the  length 
of  time  they  have  been  formed,  are  more  or  less  covered  with  calcareous 
matter.  According  to  Leuckart,  however,  the  cysts  are  to  be  con- 
sidered rather  as  abnormalities,  developed  some  little  time  after  the 
larvae  have  reached  their  destination,  as  hundreds  of  specimens  have 
been  seeu  to  coexist  entirely  free  from  cysts.     (See  Figures  I,  2,  and  3.) 

The  number  found  in  any  one  subject  varies,  but  Leuckart  estimated 
that  one  ounce  of  cat  ttesh  which  he  observed  must  have  harbored  more 
than  300,000  parasites.  Even  if  we  assume  that  the  forty-five  pounds 
of  muscle  which  an  ordinarily  healthy  man  possesses  were  infested 
with  only  50,000  Trichina:  to  the  ounce,  they  would  still  contain  more 
than  thirty  millions. 

The  sexually  mature  male  Trichina,  according  to  Cobbold,  is  about  fa 
of  an  inch  long,  while  the  adult  female  is  £  ;  the  body  is  rounded  ana 
slender,  and  the  head  very  narrow  and  sharply  pointed.  The  mode  of 
reproduction  is  viviparous.  The  muscular  parasite,  when  introduced 
into  the  alimentary  canal  of  mau  or  animal,  is  set  free  in  the  process 
of  digestion,  and  in  two  days'  time  reaches  the  adult  condition.  Leuckart 
states  that  in  six  days  more  the  female  brings  forth  a  numerous  brood 
of  minute  hair-like  larva* ;  these  soon  begin  their  wanderings  by  pierc- 
ing the  intestinal  walls,  afler  which  they  proceed  through  the  system 
till  they  reach  the  muscles,  into  which  they  penetrate ;  here  they  de- 
velop so  that  in  two  weeks  more,  that  is,  in  about  three  weeks  from  the 
time  the  infested  food  was  taken,  they  present  the  appearance  of  the 
ordinary  muscular  Trichina  spiralis,  as  shown  in  Fig.  1. 

The  sexually  mature  worms  probably  produce  more  than  one  brood 
of  young;  they  have  been  found  alive  in  the  intestines  eight  weeks  after 
the  ingestion  of  the  flesh  in  which  they  were  contained.  The  lame  re- 
main in  the  muscles  they  have  reached,  and  shortly  become  encysted 
as  heretofore  mentioned.  Smoking  the  meat  does  not  kill  the  parasites 
it  contains;  brine,  if  very  strong  and  long  applied,  probably  does; 
thorough  cooking  certainly  does.  Time  also  has  its  effect  on  them,  though 
they  are-  endowed  with  wonderful  vitality.  In  some  health v  subjects 
who  died  from  accident,  the  larva)  and  their  inclosing  cysts  have  been 
found  to  have  undergone  calcareous  degeneration;  but  it  is  probably 
mouths,  and  even  years,  before  death  of  the  parasite  occurs;  in  illustra- 
tion of  which,  Virchow  states  that  in  one  case  he  found  them  alive  eight, 
and  in  another  thirteen  and  a  half  years  after  infection. 

Professor  Zenker  first  discovered  the  consequences  to  which  the  pres- 
ence of  this  parasite  in  #reat  numbers  gives  rise.  In  January,  l«Sf»0,  a 
servant  girl  died  in  the  Dresden  hospital,  after  an  illness  of  about  a 
month.  The  ease,  in  the  first  stage,  presented  the  following  symptoms  : 
"Lassitude,  depression,  sleeplessness,  loss  of  appetite,  and  fever,*  so 
that  it  was  thought  to  be  a  case  of  typhoid  fever ;  but  there  supervened 
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excessive  pain  in  the  muscles,  especially  of  the  limbs,  contractions  01 
the  knee  ami  elbow,  swelling  of  the  legs,  and  dually  pneumonia,  which 
ended  the  patient's  sufferings.  On  postmortem  examination  the  muscles 
were  found  crowded  with  enormous  numbers  of  the  Trichhui  .spiralis, 
and  to  be  in  a  state  of  very  marked  (fatty)  degeneration.  The  girl  had 
been  a  servant  in  a  family  where  two  pigs  and  an  ox  hail  been  killed  for 
the  Christmas  festivities.  Zenker,  knowing  that  both  animals  were 
liable  to  •the  presence  of  this  parasite,  exami.ied  their  flesh  with  the 
microscope,  and  demonstrated  the  presence  of  numerous  Trkhiruc  in  the 
pork,  lie  also  learned  that  all  the  patient's  fellow-servants  had  become 
more  or  less  ill  about  the  same  time,  ami  that  the  butcher  \vrho  slaugh- 
tered the  animals  had  ever  since  that  event  been  seriously  ill,  suffering 
rheumatic  pains  in  his  limbs,  and  seeming  to  be  paralyzed  over  his 
whole  body.  It  is  a  habit  among  German  butchers  to  taste  the  raw  tlesh 
of  the  animals  they  slaughter,  and  from  this  circumstance  Zenker  was 
led  to  believe  that  he  also  was  a  victim  to  this  parasite.  Numerous  ex- 
periments with  trichinous  tlesh  (this  girl's  among  others)  made  on  ani- 
mals have  proved  that  Zenker's  discovery  is  correct.  Virchow,  Leuck- 
art,  Davaine,  Turner,  Thudicum,  Cobbold,  Daltou,  and  others,  have 
verified  the  fact.  Nor  has  other  and  more  serious  corroborative  evi- 
dence been  wauting.  Wunderlich  has  reported  four  cases  among  the 
butchers  of  an  establishment,  who  were  taken  ill  after  eating  some  raw 
pork.  At  Plauen,  in  Germany,  thirty  persons  were  attacked,  of  whom 
oue  died.  At  Calbe  seven  out  of  thirty-eight  cases  were  fatal.  In  Oc- 
tober, 18G3,  the  town  of  Deltstadt  was  the  scene  of  an  outbreak  of  tri- 
chiniasis,  following  a  hotel  dinner  where  one  hundred  and  three  of  the 
citizens  had  partaken  of  smoked  sausage.  In  these  cases  the  disease 
was  distinctly  traced  to  a  pig  which  had  beeu  purchased  for  the  pur- 
pose of  making  the  sausage  to  be  eaten  at  this  festival,  and  which  bad 
been  considered  by  the  owner  not  to  be  in  good  condition.  On  the  day 
after  the  dinner  several  of  the  partakers  were  attacked  with  diarrhoea, 
prostration,  aud  fever,  aud  the  cases  increased  so  rapidly  that  in  one 
month  twenty  of  the  party  were  dead,  and  eighty  more  were  suffer- 
ing from  the  fearful  malady.  Examination  of  a  portion  of  the  sausage 
revealed  the  parasites,  and  portions  of  muscle  from  some  of  the  living 
sufferers  and  from  the  dead  victims  demonstrated  the  cause  of  the  out- 
break. When  the  epidemic  ceased  tweuty-cight  cases  had  died,  every 
appliance  of  the  medical  art  had  been  tried,  and  the  disease  had  beeu 
observed  with  such  care  that  all  its  features  can  hereafter  be  recognized 
without  difficulty.  • 

The  violence  of  an  attack  seems  to  depend  considerably  on  the  num- 
ber of  parasites  introduced  into  the  patient's  intestinal  canal ;  some- 
thing also  depends,  probably,  on  the  length  of  time  the  parent  parasites 
live,  or  the  number  of  broods  they  produce.  The  previous  constitution 
and  strength  of  the  sufferer  also  modify  this  as  they  do  other  disorders. 

Cases  which  have  occurred  in  the  Uuited  States  have  closely  resem- 
bled those  recorded  in  Germany,  of  which  that  of  the  servant  girl  above 
mentioned  may  be  taken  as  a  type. 

The  disease  makes  its  appearance  a  few  days  after  the  introduction 
of  infested  food,  with  abdominal  pain  and  tenderness,  nausea  or  vomit- 
ing, a  feeling  of  lassitude,  loss  of  appetite,  and  high  fever.  This  condi- 
tion of  things  is  due  to  the  development  of  the  larva)  in  the  intestinal 
canal,  and  to  the  irritation  produced  by  their  penetration  of  its  walls 
aud  contiguous  membranes.  Later  in  the  disease,  and  as  the  traveling 
parasites  reach  their  destination  in  the  muscles,  occur  vague  but  severe 
pains,  with  marked  stiffness.    The  muscles  swell,  become  tense  and 
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hard,  and  ar«  exceedingly  painful  on  movement.  As  the  case  proceeds, 
from  the  third  to  the  tilth  week,  there  is  frequently  great  difficulty  iu 
breathing,  probably  dependent  on  the  invasiou  of  the  respiraL>ry  mus 
cles  by  the  parasite.  Paralysis  from  tbe  degeneration  of  the  affected 
muscular  tissues  is  found  in  some  severe  cases,  and  sometimes  continues 
in  a  more  or  less  degree  for  some  time  after  the  other  symptoms  have 
disappeared.  Death  is  generally  preceded  by' extensive  inflammation 
of  the  lungs,  and  sometimes  by  delirium.  Convalescence,  in  cases  ter- 
minating favorably,  is  slow.  The  duration  of  an  attack  may  be  stated 
to  be  from  four  to  eight  weeks;  that  of  recovery  as  much  longer. 

In  this  country,  so  far,  the  disease  has  been  almost  exclusively  devel- 
oped iu  our  citizens  of  German  birth.  American  cookery  is  much  more 
thorough,  at  least  in  the  case  of  meats,  than  is  that  of  Europe,  especially 
iu  the  West,  where  most  of  the  epidemics  of  trichiniasis  have  occurred 
among  our  adopted  citizens,  arid  it  is  perhaps  fortunate  that  an  amouut 
of  cooking  which  makes  beef  almost  totally  indigestible,  is  necessary  to 
render  pork  tit  for  human  consumption,  even  when  unaffected  by  para- 
sitic disease. 

The  treatment  of  trichiniasis  in  the  human  subject  has  so  far  been 
unsatisfactory  in  its  results.  In  order  to  clear  away  any  mature  para- 
sites which  may  be  in  the  intestinal  canal,  the  use  of  cathartics,  such  as 
castor  oil,  is  recommended.  Mozler  and  Niemeyer unite  in  advising  that 
benzine,  iu  doses  of  one  or  two  fluid  drachms,  in  gelatine  capsules, 
should  be  given  for  its  supposed  efficiency  against  the  intestinal  Trichinw. 
The  pain  may  be  modi  tied  by  long-continued  hot  baths.  Quinine,  in 
small  doses,  for  the  fever,  stimulants  for  the  prostration,  and  iron,  iL 
some  form,  for  the  amemia  during  convalescence,  are  obvious  resources. 

But  far  more  good  is  to  be  accomplished  by  prevention  than  by  any 
treatment.  Pork,  in  every  form,  should  be  thoroughly  cooked  before 
beiug  eaten.  If  all  meat  presented  for  sale  in  markets  could  be  exam- 
ined microscopically  before  being  sold,  it  would  be  the  most  efficacious 
means  of  preventing  future  epidemics.  In  many  parts  of  Germany,  but 
more  particularly  in  Prussia,  legal  means  of  prevention  have  been  at- 
tempted, with  considerable  success.  Either  the  butcher  is  compelled 
to  own  and  use  a  microscope  for  the  examination  of  the  meat  of  the  ani- 
mals slaughtered  by  him,  or  to  submit  such  meat  to  the  inspection  of  a 
government  official  provided  with  proper  instruments  of  investigation. 
Microscopes  for  the  especial  purpose  of  detecting  Trichlncc  are  now  man- 
ufactured and  for  sale  throughout  Germany,  accompanied  by  such  direc- 
tions and  descriptions  as  will  enable  anyone  of  ordinary  intelligence  to 
detect  the  parasite  in  any  of  its  forms.  Of  course  severe  penalties  en- 
force the  examination  of  meat  exposed  for  sale,  and  several  butchers 
have  been  punished  for  neglect  or  violation  of  the  laws  in  this  respect. 

As  in  this  country  we  can  hardly  expect  legislation  on  this  subject, 
microscopic  examination,  if  made  at  all,  must  be  at  the  charge  of  the* 
purchaser,  and,  wanting  this  security,  the  advice  to  avoid  raw  or  partly 
cooked  ham,  sausage,  &c,  is  reiterated.  In  addition,  the  offal  and  body 
of  every  hog  the  infection  of  which  is  undoubted,  should  be  thoroughly 
destroyed  by  tire.  In  no  other  way  can  we  be  certain  of  having  put  an 
end  to  the  wonderfully  tenacious  vitality  of  these  and  other  parasites. 

To  prevent  the  Tricluncc  from  getting  into  our  hogs,  it  is  necessary  to 
remember  that  the  most  likely  sources  of  the  parasite  are  the  animal 
offal  and  garbage  which  they  eat  when  allowed  to  run  at  large,  and  the 
rats  they  are  apt  to  devour  when  they  can  get  at  them;  in  illustration 
of  which  fact  it  may  be  mentioned  that  the  pigs  iu  Ireland,  which  are 
allowed  much  more  liberty  of  wandering,  and  are  less  regularly  fed  than 
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their  congeners  in  England  and  Prussia,  are  more  apt  than  these  others 
to  present  the  Trichince  upon  microscopic  investigation.  It  is  therefore 
advisable  to  keep  pigs  intended  for  human  consumption  in  clean  sties, 
containing  only  one  or  two  each,  and  impervious  to  rats.  The  animals 
should  be  plentifully  fed  with  sound  grain,  buttermilk,  &c,  well  watered, 
and  allowed  some  salt  occasionally ;  hi  other  words,  placed  in  good 
hygienic  conditions,  and  excluded  from  diseased  food.  It  may  perhaps 
seem  unnecessary  to  dwell  upon  the  value  and  necessity  of  measures 
which  commend  themselves  at  once  as  affording  not  only  the  best  safe- 
guard against  the  special  disease  under  notice,  but  as  going  far  toward 
the  prevention  of  other  diseases  to  .which  the  hog  is  subject.  Yet  in 
view  of  the  neglect  and  even  positive  abuse  with  which  pigs  arc  treated 
throughout  the  land,  it  is  well  that  breeders  should  understand  the  fear- 
ful consequences  liable  to  result  from  carelessness,  which,  in  matters  of 
such  vital  importance,  is  closely  allied  to  criminality. 
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In  the  older  States  the  laws  regulating  fences  are  substantially  alike. 
As  to  height,  a  legal  fence  is  generally  four  and  a  half  feet,  if  con- 
structed of  rails  or  timber.  Ditches,  brooks,  ponds,  creeks,  rivers,  &c, 
sufficient  to  turn  stock,  are  deemed  equivalents  for  ft.  fence.  In  case  a 
stream  or  other  body  of  water  is  considered  inadequate  to  the  turning 
of  stock,  the  facts  are  investigated  by  officers  known  as  fence-viewers, 
who  will  designate  the  side  of  the  water  upon  which  a  fence  shall  be 
erected,  if  the  fence  be  deemed  necessary,  the  cost  to  be  equally  borne 
by  the  parties  whose  lands  are  divided.  Occupants  of  adjoining  lands 
which  are  being  improved  are  required  to  maintain  partition  fences  .in 
equal  shares.  Neglect  to  build  or  to  keep  in  repair  such  fences  subjects 
the  negligeut  party  to  damages,  as  well  as  doable,  and  in  some  States 
treble,  the  cost  of  building  or  repairing,  to  the  aggrieved  party.  A 
person  ceasing  to  improve  land  cannot  remove  his  fence  unless  others 
interested  refuse  to  purchase  within  reasonable  time.  A  provision  iu 
the  laws  of  several  of  these  States,  which  is  well  calculated  to  serve  the 
interests  of  neighbors,  saving  the  expense  of  fence  building,  is  one  per- 
mitting persons  owning  adjoining  lots  or  lauds  to  fence  them  in  one  com- 
mon tield,  and  for  the  greater  advantage  of  all,  allowing  them  to  form 
an  association,  and  to  adopt  binding  rules  and  regulations  for  the  man- 
agement of  their  coip'uon  concerns,  and  such  equitable  mod.*s  of  im- 
provement as  are  required  by  their  common  interest;  but  in  all  other 
respects  each  proprietor  may,  at  his  own  expense,  inclose,  manage,  and 
improve  his  own  land  as  he  thinks  best,  maintaining  his  proportion  of 
the  general  inclosure. 

The  laws  regulating  fences  in  the  New  England  States  differ  only  in 
a  few  particulars.  The  required  height  of  a  fence  in  Mai  Fie,  Massachu- 
setts, and  New  Hampshire,  is  four  feet;  in  Vermont,  four  and  a  half 
feet;  in  Rhode  Island  a  hedge  with  a  ditch  is  required  to  be  three  feet 
high  upon  the  bank  of  the  ditch,  well  staked,  at  the  distance  of  two 
and  a  half  feet,  bound  together  at  the  top,  and  sufficiently  filled  to  pre- 
vent small  stock  from  creeping  through,  and  the  bank  of  the  ditch  not 
to  be  less  than  one  foot  above  the  surface  of  the  ground.  A  hedge 
without  ditcli  to  be  four  feet  high,  staked,  bound,  and  tilled ;  post-and- 
tail  fence  on  the  bank  of  a  ditch  to  be  four  rails  high,  each  well  set  in 
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post,  and  not  less  than  four  and  a  half  feet  high.  A  stone- wall  fence  is 
equired  to  be  four  feet  high,  with  a  Hat  stone  over  the  top,  or  sur- 
mounted by  a  good  mil  or  pole ;  a  stone  wall  without  such  tlat  stone, 
rail,  or  post  ou  top  to  be  four  and  a  half  feet  high.  In  each  of  the  New 
England  States  there  are  plain  provisions  in  regard  to  keeping  up  di- 
vision fences  on  equal  shares,  and  penalties  for  refusal  to  build  them,  a^id 
when  built  for  neglect  to  keep  them  in  repair.  Fence-viewers  in  the 
respective  town3  settle  all  disputes  as  to  division  fences.  Owners  of 
adjoining  fields  are  allowed  to  make  their  own  rules  and  regulations 
concerning  their  management  as  commons.  No  one  not  choosing  to  in- 
close uncultivated  land  can  be  compelled  to  bear  any  of  the  expense  ot 
a  division  fence,  but  afterward  electing  to  cultivate,  ho  must  pay  for 
one-half  the  fence  erected  on  his  line. 

Similar  provisions  for  the  maintenance  of  division  fences  exist  in  New 
York  :  whenever  a  division  fence  has  been  injured  by  flood  or  other 
casualty,  each  party  interested  is  required  to  replace  or  repair  his  pro- 
portion within  ten  days  after  notification.  When  electors  in  any  town 
have  made  rules  or  regulations  prescribing  what  shall  be  deemed  a  suf- 
ficient fence,  persons  neglecting  to  comply  are  precluded  from  recover* 
ing  compensation  for  damages  done  by  stock  lawfully  going  at  large  on 
the  highways,  that  may  enter  on  their  lands.  The  sufficiency  of  a  fence 
is  presumed  until  the  contrary  is  established;  assessors  and  commis- 
sioners of  highways  perform  the  duties  of  fence- viewers. 

In  Pennsylvania  towns  and  counties  secure  special  legislation  as  to 
the  running  of  stock  or  other  cattle  at  large.  Fences  in  New  Jersey 
are  required  to  be  four  feet  two  inches  in  height,  if  of  posts  and  rails, 
timber,  boards,  brick  or  stone;  other  fences  must  be  four  and  a  half 
feet,  and  close  and  strong  enough  to  prevent  horses  and  neat  cattle  from 
going  through  or  under.  Partition  fences  must  be  proof  against  sheep. 
Ditches  and  drains  made  in  or  through  salt  marshes  and  meadows  for 
fencing  and  draining  the  same,  being  five  feet  wide  and  three  feet  deep, 
and  all  ditches  or  drains  made  in  or  through  other  meadows  being  nine 
feet  wide  at  the  surface  and  four  and  a  half  feet  wide  at  the  bottom, 
three  feet  deep,  and  lying  on  mud  or  miry  bottom,  are  considered  law- 
ful fences.  Division  fences  must  be  equally  maintained.  If  one  party 
ceases  improving  he  cannot  take  away  his  fence  without  first  having 
given  twelve  months'  notice.    Hedge- grow  ing  is  encouraged  by  law. 

In  Newcastle  and  Kent  Counties,  Delaware,  a  good  structure  of  wood 
or  stone,  or  well-set  thorn  four  and  a  half  feet  high,  or  four  feet  with  a 
ditch  within  two  feet,  is  a  lawful  fence;  in  Sussex  County  four  feet  is 
the  height  required.  Fence-viewers  are  appointed  by  the  court  of  gen 
oral  sessions  in  each  "  hundred.17  Partition  fences  are  provided  for  as  in 
other  States. 

There  is  no  general  law  in  Maryland  regulating  fences,  the  law  being 
local  and  applicable  to  particular  counties.  In  Virginia  a  lawful  fence 
is  five  feet  in  height,  including  the  mound  to  the  bottom  of  the  ditch, 
if  the  fence  is  built  ou  a  mound.  Certain  water  courses  are  specified 
as  equivalent  to  fences.  Four  feet  is  the  height  of  a  legal  fence  in 
West  Virginia,  aud  five  feet  in  North  Carolina.  In  the  latter  State 
persons  neglecting  to  keep  their  fences  in  order  during  the  reason  of 
crops  are  deemed  guilty  of  misdemeanor,  itiid  are  also  liable  to  damages. 
Ce/tain  rivers  are  declared  sufficient  fences. 

In  South  Carolina  fences  are  required  to  be  six  feet  high  around 
"provisions."  All  fences  strongly  and  closely  made  of  rails,  boards,  or 
posts  and  rail*,  or  of  an  embankment  of  earth  capped  with  rails  or  tim- 
ber of  any  sort,  or  live  hedges  five  feet  in  height,  measured  from  the 
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level  or  surface  of  the  earth,  are  deemed  lawful;  and  every  planter 
is  bound  to  keep  such  lawful  fence  around  his  cultivated  grounds,  ex- 
cept where  a  navigable  stream  or  deep  water-course  may  be  a  boundary. 
No  stakes  or  canes  that  might  injure  horses  or  cattle  are  allowed  in  an 
inclosure. 

The  laws  of  Georgia  provide  that  all  fences,  or  inclosures  commonly 
called  worm  fences,  shall  be  live  feet  high,  and  from  the  ground  to  the 
height  of  three  feet  the  rails  must  not  be  more  than  four  inches  apart. 
All  paling  fences  are  required  to  be  live  feet  from  the  ground,  anil  the 
poles  not  more  than  two  inches  apart.  Any  iuclosure  made  by  means 
of  a  ditch  or  trench  must  be  three  feet  wide  and  two  feet  deep,  and  if 
made  of  both  feuce  and  ditch,  the  latter  must  be  four  feet  wide  and  the 
fence  live  feet  high  from  the  bottom  of  the  ditch.  All  watercourses  that 
are  or  have  been  navigable  are  deemed  legal  fences  as  far  up  the  stream 
as  navigation  has  ever  exteuded,  whenever,  by  reason  of  freshets  or 
otherwise,  fences  cannot  be  kept,  and  are  subject  to  the  rules  applicable 
to  other  fences.  The  fences  in  Florida  are  required  to  be  five  feet  in 
height,  but  where  there  is  a  ditch  four  feet  wide  the  live  fe^t  may  be 
measured  from  the  bottom  of  the  ditch.  If  the  fence  is  not  strictly  ac- 
cording to  law,  no  actiou  for  trespass  or  damages  by  stock  will  lie.  In 
Alabama  all  inclosures  and  fences  must  be  at  least  live  feet  high,  and, 
if  made  of  rails,  be  well  staked  and  ridered,  or  otherwise  sufficiently 
locked ;  and  from  the  ground  to  the  height  of  three  feet  the  rails  must 
be  uot  more  than  four  inches  apart;  if  made  of  palings,  the  poles  must 
be  not  more  than  three  inches  apart;  or  if  made  with  a  ditch,  four  feet 
wide  at  the  top;  the  fence,  of  whatever  material  composed,  must  be 
five  feet  high  from  the  bottom  of  the  ditch  and  three  feet  from  the  top 
of  the  bank,  and  close  enough  to  prevent  stock  of  any  kind  from  getting 
through.  No  suit  for  damages  can  be  maintained  if  the  feuce  is  not  a 
legal  one.  For  placing  in  an  inclosure  any  stakes,  pits,  poison,  or  anything 
which  may  kill  or  injure  stock,  a  penalty  of  $50  is  provided.  Partition 
fences  must  be  equally  maintained.  Fences  in  Mississippi  are  required 
to  be  five  feet  high,  substantially  and  closely  built  with  plank,  pickets, 
hedges,  or  other  substantial  materials,  or  by  raisiug  the  ground  into  a 
ridge  two  and  a  half  feet  high  and  erecting  thereon  a  fence  of  common 
rails  or  other  material  two  and  a  half  feet  in  height.  Owners  of  adjoining 
lands,  or  lessees  thereof  for  more  than  two  years,  are  required  to  con- 
tribute equally  to  the  erection  of  fences,  if  the  lands  are  in  cultivation 
or  used  for  pasturing.  No  owner  is  bound  to  contribute  to  the  erection 
of  a  dividing  fence  when  preparing  to  erect  a  fence  of  his  own,  and  to 
leave  a  lane  on  his  own  laud  between  himself  and  the  adjoining  owner; 
.  but  the  failure  to  erect  such  fence  for  sixty  days  is  deemed  an  abandon- 
ment of  intention  to  do  so,  and  determinatiou  to  adopt  the  fence  already 
built. 

In  Texas  every  gardener,  farmer,  or  planter  is  required  to  maintain 
a  fence  around  his  cultivated  lands  at  least  five  feet  high  and  sutn 
cientiy  close  to  prevent  hogs  from  passing  through  it,  not  leaving  a 
space  of  more  than  six  inches  in  any  one  place  within  three  feet  of  the 
ground.  Fences  in  Arkansas  must  be  five  feet  high.  In  all  disputed 
cases  the  sufficiency  of  a  fence  is  to  be  determined  by  three  disinterested 
householders,  appointed  by  &  justice  of  the  peace.  Division  fences  are 
provided  for  as  in  the  majority  of  the  other  States.  In  Tennessee  every 
planter  is  required  to  make  a  fence  around  his  cultivated  land  at  least 
live  feet  high.  When  any  trespass  occurs  a  justice  of  the  peace  will 
appoint  two  freeholders  to  view  the  fence  as  to  its  sufficiency,  and  to 
ascertain  damages.     If  a  person,  whose  fence  is  insufficient,  should 
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injure  any  animal  which  may  come  upon  his  lands,  he  is  responsible  in 
damages.  In  case  of  dispute  between  parties  as  to  a  division  fence,  a 
justice  of  the  peace  will  appoint  three  disinterested  freeholders  to  de- 
termine the  portion  to  be  maintained  by  each.  No  owner,  whose  fence 
is  exclusively  on  his  own  land,  can  be  compelled  to  allow  his  neighbor 
to  join  it.  In  Kentucky  all  sound  and  strong  fences  of  rails,  plank,  or 
iron,  five  feet  high,  and  so  close  that  cattle  or  other  stock  cannot  creep 
through,  or  made  of  stone  or  brick  four  and  a  half  feet  high,  are  deemed 
legal  fences.  Division  fences  cannot  be  removed  without  consent  ot 
the  party  on  adjoining  land,  except  between  November  1  and  March  1 
in  any  year,  six  mouths'  notice  having  been  given.  In  Missouri  all 
fields  must  be  inclosed  by  hedge  or  fence.  Hedges  must  be  five  leet 
high;  fences  of  posts  and  rails,  posts  and  palings,  posts  and  plank,  or 
palisades,  four  and  a  half  feet ;  turf,  four  feet,  with  trenches  on  either 
side  three  feet  wide  at  top  and  three  feet  deep;  worm  fence  at  least 
five  feet  high  to  top  of  rider,  or,  if  not  ridered,  five  feet  to  top  rail,  and 
comer  locked  with  strong  rails,  poles,  or  stakes.  Double  damage  may 
be  recovered  from  any  person  maiming  or  killing  animals  within  his 
iuclosure  if  adjudged  insufficient.  In  Illinois  ieuces  must  bo  five  feet 
high.  The  laws  regulating  division  fences  are  similar  to  those  of  the 
New  England  States.  In  cases  of  dispute  three  disinterested  house- 
holders decide  as  to  the  sufficiency  of  any  fence.  Proprietors  of  com- 
mons may  make  their  own  regulations.  Line  fences  are  protected  on 
public  highways.  In  Indiana  any  structure  or  hedge?  or  ditch,  in  the 
nature  of  a  fence,  used  for  purposes  of  inclosure,  which  shall,  on  tho 
testimony  of  skillful  men,  appear  to  be  sufficient,  is  a  lawful  fence. 

The  laws  of  Ohio  provide  that  whenever  a  fence  is  erected  by  any  per- 
son on  the  line  of  his  land,  and  the  person  owning  the  land  adjoining 
shall  make  an  inclosure  on  the  opposite  side,  the  latter  shall  pay  one- 
half  the  value  of  the  fence  as  far  as  it  answers  the  purpose  of  a  division 
fence,  to  be  adjudged  by  the  township  trustees.  A  legal  fence  in  Wis- 
consin is  four  and  a  half  feet  high  if  of  rails,  timber,  boards,  or  stone 
walls  or  their  combinations,  or  other  things  which  shall  be  deemed 
equivalent  thereto  in  the  judgment  of  the  fence  viewers.  While  adjoin- 
ing parties  cultivate  lands  they  must  keep  up  fences  in  equal  shares; 
double  value  of  building  or  repairing  may  be  recovered  from  delin- 
quents. The  law  regulating  division  fences  is  similar  in  most  particu- 
lars to  those  of  the  New  England  States  and  Illinois.  Overseers  of 
highways  perform  the  duties  of  fence- viewers. 

Fences  in  Michigan  must  be  four  and  a  half  feet  high,  and  in  good 
repair ;  consisting  of  rails,  timber,  boards,  or  stone  walls,  or  any  com- 
bination of  these  materials.  Eivers,  brooks,  ponds,  ditches,  hedges, 
&c,  deemed  by  the  fence  viewers  equivalent  to  a  fence,  are  held  to  be 
legal  inclosures.  No  damages  for  trespass  are  recoverable  if  the  fence 
is  not  of  the  required  height.  Partition  fences  must  be  equally  main- 
tained as  long  as  parties  improve  their  lands.  When  lands  owned  in 
severalty  have  been  occupied  in  common,  any  occupants  may  have  lauds 
divided.  Fences  extending  into  the  water  must  be  made  in  equal 
shares,  unless  otherwise  agreed  by  parties  interested.  If  any  person 
determines  not  to  improve  any  portion  of  his  lands  adjoining  a  partition 
fence,  he  must  give  six  months'  notice  to  all  the  adjoining  occupants, 
after  which  he  will  not  be  required  to  keep  up  any  part  of  the  fence. 
Overseers  of  highways  act  as  fence-viewers. 

In  Minnesota  four  aud  a  half  feet  is  the  legal  height.  Partition  fences 
are  to  be  kept  in  good  repair  in  equal  shares.  In  case  of  neglect,  com- 
plaint may  be  made  by  the  aggrieved  party  to  the  town  supervisors, 
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who  will  proceed  to  examine  the  matter,  and  if  they  determine  that  the 
fence  is  insufficient,  notice  will  be  given  to  delinquent  occupant  of  laud; 
and  if  be  fails  to  build  or  repair  within  a  reasonable  time,  the  complain- 
ant may  build  or  repair,  and  may  recover  double  the  expense,  with  in- 
terest at  the  rate  of  one  per  cent,  per  month,  in  a  civil  action.  No  part 
of  a  division  fence  can  be  removed  if  the  owner  or  occupant  of  adjoining 
land  will,  within  two  months,  pay  the  appraised  value.  When  any  un- 
inclosed  grounds  are  afterward  inclosed,  the  owner  or  occupant  is  re- 
quired to  pay  for  one-half  of  each  partition  fence;  the  value  thereof  to 
be  determined  by  a  majority  of  the  town  supervisors.  If  a  party  to  a 
division  fence  discontinues  the  improvement  of  his  land,  and  gives  six 
months'  notice  thereof  to  the  occupants  of  adjoining  lands,  he  is  not 
required  to  keep  up  any  part  of  such  fence  during  the  time  his  lauds 
are  unimproved,  and  he  may  remove  his  portion  if  the  adjoining  owner 
or  occupant  will  not  pay  therefor.  County  commissioners  are  the  fence- 
viewers  in  counties  uot  divided  into  towns. 

A  legal  fence  in  Iowa  is  four  and  a  half  feet  high,  constructed  of 
strong  materials,  put  up  in  a  good,  substantial  manner.  In  all  counties 
where,  by  a  vote  of  the  legal  voters,  or  b^  an  act  of  the  general  assem- 
bly, it  is  determined  that  hogs  and  sheep  shall  not  run  at  large,  a  fence 
made  of  three  rails  of  good,  substantial  material,  or  three  boards  not 
less  than  six  inches  wide  and  three-fourths  of  an  inch  thick,  such  rails 
or  boards  to  be  fastened  iu  or  to  good,  substantial  posts,  not  more  than 
ten  feet  apart  where  raiU  are  used ;  or  any  other  fence  which,  in  the 
opinion  of  the  fence- viewers,  shall  be  equivalent  thereto,  is  deetned  a  law- 
ful fence,  provided  that  the  lowest  or  bottom  rail  shall  not  be  more  than 
twenty  nor  less  than  sixteen  inches  from  the  ground,  and  that  the  fence 
shall  be  titty -four  inches  iu  height.  The  respective  owners  of  inclosed 
lands  must  keep  up  fences  equally  as  long  as  they  improve.  In  case  of 
neglect  to  repair  or  rebuild,  the  adjoining  owner  may  do  so,  and  the 
work  being  adjudged  sufficient  by  the  fence-viewers,  and  the  value  de- 
termined, the  complainant  may  recover  the  amount,  with  interest  at  the 
rate  of  one  per  cent,  per  month.  If  an  owner  desires  to  throw  his  field 
open,  he  shall  give  the  adjoining  parties  six  months'  notice,  or  such 
shorter  notice  as  may  be  directed  by  the  fence-viewers. 

In  Kansas  fences  may  be  of  posts  and  rails,  posts  and  palings,  or 
posts  and  planks,  at  least  four  and  a  half  feet  high ;  of  turf,  four 
feet,  and  staked  and  ridered,  with  a  ditch  on  either  side  at  least  three 
feet  wide  at  top  and  three  feet  deep;  a  worm  fence  must  be  at  least  four 
and  a  half  feet  high  to  top  of  rider,  or  if  uot  ridered,  four  and  a  half  feet 
high  to  top  rail,  the  corners  to  be  locked  with  strong  rails,  posts,  or 
stakes.  The  bottom  rail,  board  or  plank  iu  any  feuce  must  not  be  more 
thau  two  feet  from  the  ground  in  any  township,  and  iu  those  townships 
where  hogs  are  not  prohibited  from  running  at  largo  it  must  not  be 
more  than  six  inches  from  the  ground.  All  such  fences  must  be  sub- 
stantially built  and  sufficiently  close  to  prevent  stock  from  going 
through.  Stone  fences  are  required  to  be  tour  feet  high,  eighteen 
inches  wide  at  the  bottom,  and  twelve  at  the  top.  All  hedges  must  be 
of  sufficient  height  and  thickness  to  protect  the  field  or  inclosure.  A 
wire  feuce  must  consist  of  posts  of  ordinary  size  for  fencing  purposes, 
set  in  the  ground  at  least  two  feet  deep  and  not  more  than  twelve  feet 
apart,  with  holes  through  posts,  or  staples  on  the  side,  not  more  than 
fifteen  inches  apart,  and  four  separate  lines  of  fence  wire,  not  smaller 
than  No.  9,  to  be  provided  with  rollers  and  levers  at  suitable  distances, 
to  strain  and  hold  the  wires  straight  and  firm.  Owners  of  adjoining 
lands  must  maintain  fences  equally.    In  case  of  neglect  of  one  party  to 
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build  or  repair,  another  party  may  do  so  and  recover  the  amount  ex- 
pended, with  interest  at  the  rate  of  one  per  cent,  per  month.  A  person 
not  improving  his  land  is  not  required  to  keep  up  any  portion  of  a 
division  fence.  The  trustee,  clerk,  and  treasurer  in  each  towuship  act 
as  fence-viewers,  to  adjust  all  disputes  concerning  fences.  A  legal 
fence  in  Nebraska  is  described  as  any  structure,  or  hedge,  or  ditch  in 
the  nature  of  a  fence,  used  for  the  purposes  of  enclosure,  which  is  such 
as  good  husbandmen  generally  keep.  Division  fences  must  be  equally 
maintained.  A  party  may  remove  his  portion  of  division  fence  by  giv- 
ing sixty  days'  notice.  If  removed  without  such  notice  the  party  so 
doing  is  liable  for  full  damages.  Where  a  fence  is  injured  or  destroyed 
by  tire  or  Hood  it  must  be  repaired  within  ten  days  after  notice  by  in- 
terested persons.    Justices  of  the  peace  are  ex  officio  fence-viewers. 

Legal  fences  in  California  are  described  with  great  particularity. 
Wire  fences  must  consist  of  posts  not  less  than  twelve  inches  in  eir- 
enmference,  set  in  the  ground  not  less  than  eighteen  inches,  and  not 
less  than  eight  feet  apart,  with  not  less  than. three  horizontal  wires, 
^ach  one- fourth  of  an  inch  in  diameter,  the  first  to  be  eighteen  inches 
from  the  ground,  the  other  two  above  at  intervals  of  one  toot,  all  well 
stretched  and  securely  fastened  from  post  to  post,  with  one  rail,  slat, 
pole,  or  plank,  of  suitable  size  and  strength,  securely  fastened  to  th© 
post,  not  less  than  four  and  a  half  feet  from  the  ground.  Post  and  rail 
fence  must  be  made  with  posts  of  the  same  size  and  at  the  same  distances 
apart  and  the  same  depth  in  the  ground  as  above  required,  with  three 
rails,  slats,  or  planks  of  suitable  size  and  strength,  the  top  one  to  be 
four  and  a  half  feet  from  the  ground,  the  other  two  at  equal  distances 
between  the  lirst  and  the  ground,  all  securely  fastened  to  the  post, 
Picket  fences  must  be  of  the  same  height  as  above,  made  of  pickets 
not  less  than  six  inches  in  circumference,  placed  uot  more  than  six 
inches  apart,  driven  in  the  ground  not  less  than  ten  inches,  all  well  se- 
cured at  the  top  by  slats  or  caps.  Ditch  and  pole  fence:  the  ditch 
must  not  be  less  than  four  feet  wide  on  the  top  and  three  feet  deep, 
with  embankment  thrown  on  inside  of  ditch,  with  substantial  posts  set 
in  the  embankment  not  more  than  eight  feet  apart,  and  a  plank,  pole, 
rail,  or  slat  securely  fastened  to  posts  at  least  tive  feet  high  from  the 
bottom  of  the  ditch.  Pole  fence  must  be  four  and  a  half  feet  high,  with 
stakes  not  less  than  three  inches  in  diameter,  set  in  the  ground  not  less 
than  eighteen  inches,  and  when  the  stakes  are  placed  seven  feet  apart 
there  must  not  be  less  than  six  horizontal  poles  well  secured  to  the 
stakes;  if  the  stakes  are  six  feet  apart,  tive  poles;  if  three  or  four  feet, 
four  i>ole8 ;  if  two  feet  apart  three  poles,  and  the  stakes  ueed  not  be  less 
than  two  inches  in  diameter;  if  one  foot  apart,  one  pole,  and  the  stakes 
need  not  be  more  than  two  inches  in  diameter.  The  above  is  a  lawful 
fence  so  long  as  the  stakes  and  poles  are  securely  fastened  and  in  a  fair 
state  of  preservation.  Hedge  fence  is  considered  lawful  when  by  reli- 
able evidence  it  shall  be  proved  equal  iu  streugth  and  as  well  suited  to 
the  protection  of  iuclosed  lands  as  the  other  fences  described.  Brush 
fence  must  be  four  and  a  half  feet  high  and  at  least  twelve  inches  wide, 
with  stakes  not  less  than  two  inches  in  diameter,  set  in  the  ground 
not  less  than  eighteen  inches,  and  on  each  side,  every  eight  feet, 
tied  together  at  the  top,  with  horizontal  -pole  tied  to  the  outside  stake 
Ave  feet  from  the  ground.  Iu  the  case  of  partition  fences,  it%  one  party 
reluse  or  neglect  to  build  or  maintain  his  share  the  other  may  do  so 
and  recover  the  value.  Three  days'  notice  to  repair  is  sufficient.  The 
sufficiency  of  a  fence  is  to  be  determined  by  three  disinterested  house- 
holders. 
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STOCK  LAWS. 

Iii  a  majority  of  the  States  there  are  general  laws  prohibiting  cattle 
and  other  stock  from  running  at  large;  in  some  instances,  however, 
authority  is  delegated  to  counties  or  towns  to  make  by-laws  upon  the 
subject,  or  there  is  special  legislation  for  particular  counties  or  districts. 
The  law  of  estrays  differs  in  the  various  States  in  no  essential  particu- 
lars. If  a  beast  is  found  running  at  large,  in  violatiou  of  law,  it  may  he 
taken  up  and  impounded,  where  public  pounds  have  been  provided;  or 
it  may  be  held  by  the  person  so  taking  up  on  his  own  premises.  If  the 
owner  is  known,  notice  must  be  given  to  him  at  once;  if  unknown,  the 
animal  must  be  advertised  for  a  specified  time;  and  no  owner  churning  it, 
must  be  sold  to  the  highest  bidder.  The  person  taking  up  the  estray  is 
entitled  to  a  reasonable  compensation  for  maintaining  the  beast.  In 
some  States,  after  a  certain  time,  the  estray  becomes  the  property  of  the 
person  taking  it  up,  the  prescribed  legal  notice  having  been  given. 
When  an  animal  is  found  doing  damage  on  the  land  of  another,  the 
fences  being  constructed  according  to  law,  it  may  be  held  as  security  for 
damages.  In  all  cases  where  the  owner  is  known,  he  must  be  notified 
of  the  facts,  and  a  reasonable  time  allowed  him  to  reclaim  and  to  inspect 
damages.  In  the  majority  of  the  States,  also,  owners  of  stock  are  re- 
quired to  adopt  certain  ear  marks,  marks,  or  brands,  and  to  make  a  record 
of  them. 

A  glance  at  some  of  the  principal  features  of  the  laws  relating  to  stock 
in  the  several  States  will  show  the  importance  attached  to  the  subject, 
and  may  prove  suggestive  to  communities  where  legislation  is  defective. 
In  a  former  report  of  this  Department  a  digest  of  the  laws  concerning 
the  destruction  of  sheep  by  dogs  was  published,  and  that  branch  of  the 
subject  need  not  now  be  considered,  in  Maine  and  Now  Hampshire, 
towns  may  make  by-laws  concerning  the  running  of  animals  at  large. 
The  laws  of  Maine  provide  that  persons  injured  by  beasts  may  sue  for  dam- 
ages, and  distrain  the  animal.  New  Hampshire  allows  the  owner  of  stock 
impounded  for  doing  damage  four  days  to  respond  to  notice  of  the  fact; 
and  if  he  fails  to  answer,  the  animals  may  be  sold  and  the  amount  ot 
the  damages  be  deducted  from  the  proceeds.  In  Vermont,  twenty  days 
are  allowed  for  redemption.  Ungelded  animals  are  not  allowed  to  run 
at  large.  Earns  must  be  restrained  from  August  I  to  December  I,  and 
be  marked  with  the  initials  of  the  owner's  name;  and  if  found  at 
large,  a  forfeit  of  $5  is  due  for  each  one  taken  up  to  the  person  so 
taking  up.  The  owner  of  such  animals  is  responsible  for  all  damages 
done  by  them.  Sheep  infected  with  foot  rot  or  scab  must  be  diligently 
restrained,  and  for  all  damages  resulting  from  neglect  of  this  provision 
the  owner  is  responsible,  and  is  also  subject  to  a  fineof  $10.  Any  person 
-finding  such  diseased  animals  at  large,  may  take  them  as  forfeit,  aud  uo 
actiou  at  law  or  in  equity  will  lie  for  their  recovery.  Any  person  who 
shall  drive,  or  in  any  manner  bring,  into  the  State  any  neat  cattle,  know- 
ing them,  or  any  of  them,  to  have  the  pleuropneumonia,  or  of  haviug 
been  exposed  to  that  disease,  is  liable  to  a  forfeit  of  a  sum  not  over 
$500,  or  to  imprisonment  in  a  county  jail  for  not  more  than  twelve 
months,  nor  less  than  one  month.  Towns  may  establish  regulations, 
appoint  officers  or  agents,  aud  raise  aud  appropriate  money  for  the 
purpose  of  preventing  and  arresting  the  spread  of  pleuropneumonia. 

The  laws  of  Massachusetts  provide  that  when  a  person  is  injured  in 
his  crops  or  other  projHjrty  by  sheep,  swine,  horses,  mules,,  or  neat  cattle, 
he  may  recover  damages  in  an  action  of  turt  against  the  owner  of  the 
beasts,  or  by  distraining  tho  beasts  doing  the  damage ;  but  if  the  beasts 
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were  lawfully  on  the  adjoining  lands,  and  escaped  therefrom  in  conse- 
quence of  the  neglect  of  the  person  who  suffered  the  damage  to  main- 
tain his  part  of  the  division  fence,  the  owner  of  the  beasts  shall  not  bo 
liable  for  such  damages.  The  selectmen  of  towns  and  the  mayor  and 
aldermen  of  cities,  in  case  of  the  existence  of  pleuro-pneumonia  or  any 
other  contagious  disease  among  cattle,  shall  cause  the  infected  animals 
or  those  exposed  to  infection  to  be  secured  in  some  suitable  place  or 
places,  and  kept  isolated,  the  expense  of  keeping  to  be  paid,  one-fifth  by 
city  tr  town,  and  four-fifths  by  the  State.  They  may  prohibit  the  de- 
parture of  cattle  from  any  inclosure,  or  exclude  them  therefrom; 
may  make  rules  in  writing  to  regulate  or  prohibit  the  passage  of  any 
neat  cattle  to  or  through  their  respective  cities  or  towns,  or  from  place 
to  place,  and  arrest  and  detain  them  at  the  cost  of  the  owners.  They 
arc  authorized  to  brand  infected  animals,  or  those  exposed  to  infection, 
with  the  letter  P  on  the  rump.  For  selling  an  animal  so  branded,  there 
is  liability  to  tine  not  exceeding  $500,  or  imprisonment  not  exceeding 
one  year.  Notice  of  any  suspicion  of  the  existence  of  contagious  dis- 
ease must  be  given,  with  a  penalty  for  neglect  or  refusal.  A  board 
of  commissioners  is  appointed  for  the  State,  with  authority  to  use  any 
measure  to  control  the  introduction  of  diseased  cattle  into  the  State,  or 
the  spread  of  disease.  The  rules  and  regulations  made  by  this  board 
supersede  those  of  the  selectmen  of  towns,  and  mayor  and  aldermen  of 
cities.  The  moving  of  cattle  into  other  States  without  permission  is 
prohibited.  The  law  of  1SG7  provides  that  no  cattle  diseased,  or  sus- 
pected of  being  diseased,  shall  be  killed,  except  by  order  of  the  gov- 
ernor.   The  owners  of  cattle  ordered  to  be  killed  are  indemnified. 

In  Khode  Island,  animals  trespassing  on  lands  arc  held  a  year  and  a 
day;  and,  if  a  horse,  must  have  a  withe  kept  about  his  neck  during 
that  time.  Each  town  is  required  to  erect  and  maintain  at  its  own 
charge  one  or  more  public  pounds,  and  it  is  lawful  for  any  freeholder  or 
qualified  elector  or  field  driver,  and  it  is  made  the  duty  of  every  sur- 
veyor of  highways,  to  take  up  and  impound  any  horse,  neat  cattle, 
sheep,  or  hog  found  at  large  in  any  highway  or  common.  Provisions  of 
the  act  extend  also  to  goats  and  geese.  In  1SG0.  in  view  of  the  danger 
ous  disease  which  had  b(|come  provalent  in  otuer  States,  the  general 
assembly  enacted  that  neat  cattle  might  only  be  brought  into  the  State 
from  places  west  of  the  Connecticut  Kiver,  upon  thoroughfares  leading 
into  the  western  and  the  southern  portions  of  the  State,  under  regula- 
tions established  by  a  board  of  commissioners,  until  they  should  pro- 
hibit importations  from  any  of  said  places.  For  a  violation  of  the  pro- 
visions of  the  act,  a  penalty  was  provided,  not  exceeding  6300  for  each 
offense,  and  liability  to  indictment,  and,  on  conviction,  imprisonment 
not  exceeding  one  year.  In  case  of  the  introduction  of  a  number  of 
diseased  cattle  at  the  same  time,  the  introduction  of  each  animal  is  to 
be  deemed  a  separate  and  distinct  offense.  Town  councils  are  empow- 
ered to  take  all  necessary  measures  to  prevent  the  breaking  out  or 
spreading  of  any  infectious  diseases  among  the  neat  cattle  in  their  re- 
spective towns,  and  to  prescribe  penalties  in  money,  not  exceeding 
$500.  A  board  of  commissioners  is  provided  for,  to  be  appointed  by 
the  governor,  consisting  of  one  person  from  each  county,  to  see  that 
the  law  is  faithfully  executed.  It  is  made  the  especial  duty  of  the 
board  to  endeavor  to  obtain  full  information  in  relation  to  the  disease 
known  as  pleuropneumonia,  and  to  publish  and  circulate  the  same,  at 
their  discretion;  and  in  case  the  disease  should  break  out,  or  there 
should  be  a  reasonable  suspicion  of  its  existence  in  auy  town,  they  are 
required  to  examine  the  several  cases  and  publish  the  result  of  their 
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examination,  in  order  tbat  the  public  may  have  correct  information. 
If  satisfied  of  its  existence  in  any  town,  they  must  give  public-  notice 
of  the  fact  m  printed  handbills,  posted  up;  and,  thereafter,  any  incor- 
porated company  or  person  who  may  drive,  carry,  or  transport  any  neat 
cattle  out  of  the  town  into  any  other  town  in  the  State,  is  liable  "to  the 
penalties  above  stated.  Any  person  who  sells  or  oilers  to  sell  airy- 
cattle  known  to  be  infected  with  pleuro-pneuinonia,  or  with  any  disease 
dangerous  to  public  health,  is  liable  to  indictment,  and,  on  conviction, 
to  punishment  by  fine  not  exceeding  $1,000,  or  imprisonment  nWt  ex- 
ceeding two  years.  The  act  of  March  20, 180'i,  provides  that  any  person 
knowingly  bringing  into  the  State  any  neat  cattle  or  other  animals 
suffering  from  any  infectious  disease,  or  who  knowingly  exposes  such 
cattle  or  other  animals  to  other  cattle  and  animals  not  infected  with 
such  disease,  shall,  upon  conviction,  pay  a  line  of  not  less  than  $100, 
and  uot  exceeding  6500. 

The  laws  of  Connecticut  allow  owners  of  sheep  to  keep  flocks  in 
common,  and  to  make  their  own  rules  and  regulations  concerning  their 
care  and  safety.  No  horses,  asses,  mules,  neat  cattle,  sheep,  swine,  or 
geese  are  allowed  to  go  at  large  in  any  highway  or  common,  or  to  roam 
at  large  for  the  purpose  of  being  kept  or  pastured  on  the  highway  or 
commons,  either  with  or  without  a  keeper.  Any  person  may  seize  and 
take  into  his  custody  and  possession  any  animal  which  may  be  trespass- 
ing upou  his  premises,  provided  the  animal  enter  from  the  highway,  or 
through  a  fence  belonging  to  the  owner  of  the  animal,  or  through  a 
lawful  fence  belonging  to  any  other  person.  lie  must  give  immediate 
notice  to  the  owner,  if  known,  and  may  demand  for  every  horse,  mule, 
ass,  ox,  cow,  or  calf,  25  cents;  and  tor  every  sheep,  goat,  goose,  or 
swine,  10  cents;  together  with  just  damages  for  injuries  occasioned  by 
such  animals,  if  applied  for  within  twenty-four  hours  alter  such  notice 
shall  have  been  given.  If  the  owner  is  not  known,  the  animal  shall  be 
sold  by  the  town  clerk,  alter  due  public  notice. 

The  cattle  laws  of  New  York  allow  any  person  to  seize  and  take  into 
his  custody  any  animal  which  may  be  in  any  public  highway,  and  oppo- 
site to  land  owned  or  occupied  by  him,  or  which  may  be  trespassing 
upon  his  premises.  Notice  must  be  given  to^a  justice  of  the  peace,  or 
a  commissioner  of  highways  of  the  town  in  which  the  seizure  lias  been 
made,  who  shall  post  up  notices  in  six  public  places  that  the  animal 
will  be  sold  in  not  less  than  fifteen  nor  more  than  thirty  days.  The  sur- 
plus money,  after  payment  of  all  charges,  is  subject  to  the  order  of  the 
owner  for  one  year.  The  owner,  before  sale,  may  pay  all  charges  and 
take  the  animal.  If  the  animal  has  been  trespassing  by  the  willful  act 
of  another  than  the  owner  to  effect  that  object,  the  owner  is  entitled  to 
the  animal  upon  making  demand,  after  paying  the  compensation  fixed 
by  the  justice  or  commissioner,  but  no  other  costs;  and  the  person 
committing  such  willful  act  will  be  held  liable  to  a  penalty  of  $20. 

In  New  Jersey  town  committees,  upon  notice  of  the  existence  of  any 
disease  supposed  to  be  contagious,  are  required  personally  to  examine 
the  cause,  and  if  the  symptoms  which  characterize  contagious  diseases 
are  exhibited,  shall  cause  such  animals  to  be  removed  and  kept  sepa- 
rate and  apart  from  other  cattle  and  stock,  five  hundred  feet  distant 
from  any  highway,  and  the  same  distance  from  any  and  all  neighbors. 
If  any  die  of  the  disease,  or  are  killed,  they  must  be  buried  immediately, 
live  hundred  feet  distant,  <&c,  as  above.  No  cattle  that  have  been  sick, 
and  have  recovered  from  any  supposed  contagious  or  infectious  disease, 
shall  mix  with  other  cattle,  or  be  removed,  unless  permission  has  been 
given  by  the  town  committee.    Any  person  knowingly  storing  a  hide, 
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or  any  other  portion  of  a  diseased  animal,  is  subject  to  a  fine.  The  town 
coininitteo  are  authorized  to  prohibit  the  importation  or  passage  of  cattlt 
from  other  places  into  or  through  their  respective  towns.  After  notice 
of  prohibition,  owners  are  liable  to  a  line  of  8100  for  every  animal  driven 
into  a  township.  A  tine  of  $100  is  imposed  for  every  animal  sold  and 
known  to  be  diseased.  The  act  of  1800  authorizes  the  Agricultural  So- 
ciety of  the  State  to  take  measures  for  preventing  the  introduction  or 
increase  of  rinderpest,  and  any  other  disease  among  cattle,  at  their  dis- 
cretion. In  this  State,  animals  aifected  with  glanders  are  authorized  to 
be  killed.  Cattle  must  not  be  marked  by  cropping  both  ears ;  nor  must 
either  ear  be  cropped  more  than  one  inch. 

The  running  of  cattle  at  large  is  controlled  in  Pennsylvania  by  towns 
and  counties,  through  special  legislation.  The  sale  of  cattle  or  sheep 
affected  with  pleuro-pueumonia,  or  any  other  contagious  or  infectious 
disease,  is  punished  by  line  not  exceeding  $500,  or  imprisonment  not 
exceeding  six  months.  Animals  must  not  be  sold  alive  from,  or  slaugh- 
tered on,  premises  where  disease  is  known  to  exist,  nor  for  a  period  ot 
two  months  after  disease  shall  have  disappeared  from  the  premises. 
Cattle  and  sheep  are  not  allowed  to  run  at  large  where  any  contagious 
disease  prevails.  Constables  of  townships  are  required  to  take  up  and 
confine  any  animals  so  found,  until  all  costs  are  paid. 

In  Delaware,  by  act  of  general  assembly,  cattle  are  forbidden  to  run 
at  large  in  certain  districts.  Stallions  over  eighteen  months  old  arc  not 
permitted  to  be  at  large. 

The  laws  of  Maryland  provide  that  any  person  aggrieved  by  trespass 
upon  his  premises  of  any  cattle,  hogs,  or  sheep  in  the  possession  or  care 
of  a  non-resident,  may  impound  them,  and  have  the  damages  sustained 
by  the  trespass  valued  on  oath  by  two  disinterested  citizens  of  his 
county,  and  the  animals  may  be  sold  for  the  damages  and  costs. 

The  laws  of  Virginia  provide  that  if  any  horses,  cattle,  hogs,  sheep,  or 
goats  enter  into  any  grounds  inclosed  by  a  lawful  fence,  the  owner  or 
manager  shall  be  liable  to  the  owner  of  the  ground  for  all  damages  ;  and 
for  every  succeeding  trespass  by  such  animals,  the  owner  shall  be  liable 
for  double  damages ;  and,  after  having  given  at  least  live  days*  notice 
to  the  owner  of  the  animals  of  the  fact  of  two  previous  trespasses,  the 
aggrieved  party  shall  be  entitled  to  the  animals  if  again  found  trespass- 
ing on  the  same  lands.  Horses  diseased  and  unaltered,  are  not  allowed 
to  be  at  large.  Every  person  shall  so  restrain  his  distempered  cattle, 
or  such  as  are  under  his  care,  that  they  may  not  go  at  large  oif  the  land 
to  which  they  belong;  and  no  person  shall  drive  any  distempered  cattle 
into  or  through  the  State,  or  from  one  part  of  it  to  another,  unless  it  be 
to  remove  them  from  one  piece  of  ground  to  another  of  the  same  owner; 
and  when  any  such  cattle  die,  the  owner  thereof,  or  person  having  them 
in  charge,  shall  cause  them  to  be  buried  (with  their  hides  on)  four  feet 
deep.  Any  justice,  upon  proof  before  him  that  any  cattle  are  going  at 
large,  or  are  driven  in  or  through  his  county  or  corporation,  in  violation 
of  law,  may  direct  the  owner  to  impound  them ;  and  if  he  fail  to  do  so, 
or  suffer  them  to  escape  before  obtaining  a  certificate  that  they  may  be 
removed  with  safety,  they  shall,  by  order  of  the  justice,  be  killed  and 
buried  four  feet  deep,  with  their  hides  on,  but  so  cut  that  no  one  may 
be  tempted  to  dig  them  up.  For  the  protection  of  sheep  special  laws 
have  been  passed  taxing  dogs  in  certain  counties,  and  for  their  restraint 
in  those  counties. 

In  North  Carolina,  if  cattle  are  driven  from  one  part  of  the  State  to 
another,  tliey  must  be  certified  to  be  healthy,  sound,  and  free  from  any 
infectious  distemper ;  the  granting  of  such  certificate  by  any  justice 
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without  affidavit,  is  a  misdemeanor  in  office.  Stallions  and  mules  over 
two  years  old  are  not  allowed  to  go  at  large,  under  a  penalty  of  $20. 
Damages  for  injury  done  by  trespassing  animals  are  recoverable  as  in 
other  States. 

In  South  Carolina  horses,  cattle,  hogs,  sheep,  or  goats  breaking  into 
any  field  having  a  crop  of  any  kind  growing  or  ungathercd,  with  a  law- 
ful fence,  may  be  seized  and  kept  confined  until  notice  is  given  to  the 
owner,  witkin  twenty-four  hours  of  the  seizure,  who  shall  be  bound  to 
pay  the  owner  of  such  field  50  cents  a  head  for  each  horse  or  mule,  and 
25  cents  for  every  head  of  cattle,  hogs,  &c,  beibre  he  is  eutitled  to  have 
the  animal  delivered  up  to  him.  For  the  second  breaking,  within  one 
month  after  the  first,  the  owner  is  liablo  to  the  person  injured  for  all 
damages  sustained,  iu  addition  to  the  fine.  Full  satisfaction  lies  for 
injuring  any  animal  found  iu  any  field  where  the  fence  is  not  a  lawful 
one. 

In  the  State  of  Georgia,  if  any  trespass  or  damage  is  committed  by 
stock  on  any  lands  not  protected  by  lawful  fences,  the  owner  of  the 
animal  is  not  liable  to  answer  for  trespass;  audit"  the  owner  of  the 
premises  should  kill  or  injure  the  animal  in  any  manner  he  is  liable  in 
three  times  the  damages.  When  fences  are  made  pursuant  to  law,  and 
any  animal  breaks  in,  the  owner  of  the  inclosure  shall  not  kill  or  injure 
him  for  the  first  breaking,  and  not  until  after  notice  is  given  to  the 
agent  or  owner,  if  possible,  but  the  owner  shall  be  liable  for  double  the 
damage  done  by  his  stock. 

In  Florida  there  can  bo  no  trespass  or  damage  if  the  fence  is  not  a 
lawful  one ;  nor  in  such  case  can  stakes,  canes,  or  other  devices  to  maim 
or  kill  cattle,  sheep,  swine,  &c,  be  used,  under  a  penalty  of  §10  for 
each  offense  and  full  damages.    Marks  upon  stock  are  required. 

Any  person  is  allowed  in  Alabama  to  take  up  any  horse,  mare,  jack, 
neat  cattle,  hog,  or  sheep  found  running  at  large,  if  the  owner  is  un- 
known. If  any  stallion  or  jackass  over  two  years  of  age  is  found  at 
large  it  must  be  taken  before  a  justice  who  shall  cause  it  to  be  adver- 
tised. The  taker  up  is  entitled  to  $5  from  the  owner,  and  reasonable 
compensation  for  keeping.  If  such  stallion  or  jackass  is  not  claimed 
within  three  months  it  may  be  gelded. 

The  laws  of  Mississippi  provide  that  every  owner  of  cattle,  horses, 
mules,  hogs,  sheep,  or  goats  shall  be  liable  for  all  injuries  and  trespasses 
committed  by  breaking  into  grounds  inclosed  by  legal  fence.  If  any 
person  whose  fence  is  not  a  lawful  one,  shall  hurt,  wound,  lame,  or  kill, 
by  shooting,  or  hunting  with  dogs,  or  otherwise,  any  cattle,  &c,  that 
may  have  broken  into  his  inclosure,  he  shall  pa#  the  owner  doable 
damages.  A  ranger  is  elected  in  each  county  to  attend  specially  to 
estrays,  of  which  lie  is  required  to  keep  a  record.  When  any  person 
finds  horses,  mules,  jacks,  cattle,  sheep,  or  hogs  straying  upon  his  land 
he  may  take  them  up  and  forthwith  send  them  to  the  owner,  if  known  ; 
rf  unknown,  he  must  give  notice  to  the  ranger,  or  some  justice  of  the 
peace.  The  owner  of  all  estrays  appraised  at  $10  and  not  exceeding 
$20  is  allowed  six  mouths,  and  if  less  than  $10,  three  months,  from  the 
date  of  certificate  of  appraisement  to  claim  and  prove  his  property.  It 
is  not  lawful  for  any  drover  or  other  person  to  drive  any  horses,  males, 
cattle,  hogs,  or  sheep  of  another  from  the  range  to  which  they  belong; 
but  it  is  made  his  duty  if  any  such  stock  join  his,  to  halt  immediately 
at  the  nearest  pen,  or  some  other  convenient  place,  and  separate  such 
stock  as  does  not  belong  to  him,  or  to  the  person  by  whom  he  may  be 
employed.  For  neglect  a  forfeit  of  $20  for  every  offense  is  provided, 
and  liability  to  all  damages.    Any  x>crson  may  confine  and  geld  any 
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stalliou  above  the  age  of  two  years,  found  running  at  large,  at  the  risk 
of  the  owner,  but  this  will  not  apply  to  stallions  usually  kept  up,  but  to 
those  which  accidentally  escape.  Any  animal  addicted  to  fence  break- 
ing may  bo  taken  up  by  owner  of  land,  who  may  recover  75  cents  a 
day  for  keeping,  provided  owner  has  been  notified,  if  known  ;  but  con- 
dition of  fence  may  be  shown  in  mitigation  of  damages.  Double  dam- 
ages may  be  recovered  for  injury  to  animals  where  fence  is  not  a  law- 
ful one.  Defacing  or  altering  marks  of  animals  subjects  to  a  penalty  ol 
imprisonment  in  the  penitentiary  for  not  more  than  three  years,  or  fine  of 
not  more  than  $300,  and  imprisonment  in  county  jail  for  not  more  than 
one  year,  or  both. 

No  neat  cattle  belonging  to  non-residents  are  allowed  to  be  taken  into 
Texas  for  graziug  or  herding  purposes,  under  pain  of  forfeiture  to  the 
county  into  which  they  shall  have  been  so  taken.  Severe  penalties  for 
altering  the  brands  of  animals  are  provided  in  this  State. 

In  Arkausas,  if  any  horse,  cattle,  or  other  stock  break  into  any  in- 
closure,  the  fence  being  of  the  required  height  and  sufficiency,  the  owner 
of  the  animal  shall,  for  the  first  offense,  make  reparation  for  true  dam- 
ages ;  for  the  second  offense,  double  damages  j  and  for  the  third  the 
party  injured  may  kill  the  trespassing  beasts,  without  being  answerable. 
If  any  stallion  or  jack  over  two  years  old  is  found  running  at  large,  the 
owner  may  be  lined  $2  for  the  first  offense,  and  $10  for  each  subsequent 
offense,  and  is  liable  for  all  damages  that  may  be  sustained.  Any  per- 
son may  take  up  such  animal,  and,  if  not  claimed  withlu  two  days,  may 
castrate,  and  recover  83  for  doing  so ;  but  the  life  of  the  animal  must 
not  be  endangered.  If  any  such  animal  cannot  be  taken  up,  he  may  be 
killed,  if  notice  be  first  put  up  at  the  court-house,  and  at  three  other  of 
the  most  public  places  in  the  county  for  ten  days,  accurately  describing 
the  animaL 

In  Tennessee  stallions  and  jackasses  over  fifteen  months  old  are  not 
allowed  to  run  at  largo  under  penalty  to  the  owner  of  not  less  than  $5 
or  more  than  $25.  The  animal  may  be  taken  before  the  nearest  justice 
of  the  peace  who  shall  give  public  notice.  If  not  elaimed  within  three 
months  the  animal  may  be  gelded  at  the  risk  and  expense  of  the  owner. 
The  party  taking  him  up  is  entitled  to  $5  and  reasonable  expenses  for 
keeping. 

There  is  no  law  in  force  in  West  Virginia  to  prevent  cattle  from  run- 
ning at  large ;  but  if  they  break  into  an  inclosure  and  destroy  any  grain 
or  crops,  the  owner  is  liable,  provided  the  fence  is  a  lawful  one.  A  law 
exists'to  prevent  diseased  sheep  from  traveling  on  the  highway. 

In  Kentucky  breechy  and  mischievous  bulls  may  be  taken  up  and 
altered  j  a  jack  or  stallion  may  bo  gelded  if  found  at  large,  allowing  the 
owner,  if  known,  at  the  rate  of  twenty-five  miles  a  day  to  reach  the 
place  where  the  animal  is  held,  and  recover  the  animal ;  when  the  owner 
is  not  known,  the  animal  is  dealt  with  as  an  estray,  and  may  be  ordered 
by  a  justice  to  bo  gelded.  If  the  owner  of  any  distempered  cattle  per- 
mits them  to  run  at  large,  or  drives  them  through  any  part  of  the  State, 
he  is  liable  to  a  fine  of  $10  for  each  head )  and  if  any  die  the  owner 
must  cause  them  to  be  b&ried,  subject  to  a  penalty  of  $5  for  neglect  in 
each  case. 

The  State  of  Missouri  has  created  a  board  of  cattle  inspectors  to  pre- 
vent the  spread  of  the  Texas  or  Spanish  fever.  The  county  court  of 
each  county  is  authorized  to  appoint  three  competent  and  discreet  per- 
sons to  act  as  a  board  for  the  inspection  of  cattle  supposed  to  be  dis- 
tempered or  affected  with  the  disease  known  as  the  Texas  or  Spanish 
fever.    They  may  stop  any  drove  of  cattle.    If  they  adjudge  cattle  to 
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be  diseased  or  distempered,  and  in  a  condition  to  communicate  any  con- 
tagious or  infectious  disease,  they  are  required  to  order  the  cattle  to  be 
removed  from  the  county  without  delay,  upon  the  same  route  upon 
which  they  came  in,  if  practicable.  If  the  owners  comply  with  the 
order  they  will  not  be  further  liable;  but  if  they,  or  the  persons  hav- 
ing the  cattle  in  charge,  willfully  delay  or  neglect  to  do  so,  the  president 
of  the  board  will  direct  the  sheriff  to  drive  the  cattle  out  by  the  route 
they  came  in,  or  to  kill  them,  if  the  board  think  it  necessary  in  order  to 
prevent  the  spread  of  the  disease.  The  parties  owning  or  in  charge  of 
the  cattle  ordered  to  be  removed  or  killed  are  liable  for  all  the  costs  that 
may  accrue  in  case  of  examination,  removal,  or  killing.  The  act  to  pre- 
vent the  introduction  of  diseased  cattle  into  the  State  provides  that  no 
Texas,  Mexican,  or  Indian  cattle  shall  be  driven  or  otherwise  conveyed 
into  any  county  in  the  State  between  the  first  day  of  March  and  the 
first  day  of  December  in  each  year,  but  this  does  not  apply  to  any  cattle 
which  have  been  kept  the  entire  previous  winter  in  the  State.  Cattle 
may  be  carried  through  the  State  by  railroad  or  steamboat,  provided 
they  are  not  unloaded,  but  the  railroad  company  or  owners  of  the  steam- 
boat are  responsible  for  all  damages  which  may  result  from  the  Spanish 
or  Texas  fever,  should  the  same  occur  along  the  line  of  transportation ; 
and  the  existence  of  such  disease  along  the  route  shall  be  prima  facie 
evidence  that  the  disease  has  been  communicated  by  such  transporta- 
tion. For  every  head  of  cattle  brought  into  the  State  contrary  to  law 
a  flue  of  $20  may?  be  recovered,  or  the  party  may  be  imprisoned  in  the 
couuty  jail  not  less  than  three  nor  more  than  twelve  months,  or  may  be 
subjected  to  both  fine  and  imprisonment.  It  is  lawful  for  any  three  or 
more  householders  to  stop  any  cattle  which  they  may  have  good  reason 
to  believe  are  passing  through  any  county  in  violation  of  the  act. 

In  Illinois  tlie  owner  of  animals  breaking  through  a  legal  fence  is 
liable  to  full  damages  for  the  first  trespass,  and  to  double  damages  for 
any  subsequent  trespass.  Where  the  fence  is  insufficient,  and  the  land- 
owner injures  or  destroys  animals,  he  is  answerable  in  damages.  Stal- 
lions over  one  year  old  are  not  permitted  to  run  at  large ;  but  if  so  found 
may  be  gelded,  if  the  owner  does  not  reclaim  them,  one  day  for  every 
fifteen  miles'  distance  of  the  animal  from  home  being  allowed,  after 
notice.  Diseased  horses,  mules,  and  asses  must  be  kept  within  the 
owner's  inclosure,  under  penalty  of  $20  damages.  Estray  hogs  must  be 
sold  between  November  1  and  March  1.  To  convey  any  Texas  or  Chero- 
kee cattle  into  the  State  between  the  first  day  of  October  and  the  first 
day  of  March  renders  the  party  so  doing  liable  to  a  fine  not  exceeding 
$2,000  nor  less  than  $500,  and  imprisonment  at  the  discretion  of  the 
court.  Any  and  all  fines  are  paid  into  the  county  treasury,  subject  to  the 
order  of  the  board  of  supervisors  or  county  court,  for  the  purpose  of 
being  divided  pro  rata  among  persons  who  may  have  suffered  damage 
or  loss  on  account  of  any  such  Texas  or  Cherokee  cattle.  All  persons 
or  corporations  are  liable  to  injured  parties  for  any  damage  arising  from 
the  introduction,  by  any  of  them,  of  any  diseased  cattle,  it  is  made  the 
duty  of  any  circuit  or  county  judge,  or  justice  of  the  peace,  upon  oath  ot 
any  householder,  setting  forth  that  Texas  or  Cherokee  cattle  are  spreading 
disease  among  the  native  cattle,  to  forthwith  issue  a  warrant  to  any 
sheriff  or  constable  of  the  couuty,  commanding  him  to  arrest  and  im- 
pound such  cattle,  and  keep  them  by  themselves  until  the  first  day  of 
October  following.  " Texas  and  Cherokee  cattle"  are  defined  to  mean 
a  class  or  kind  of  cattle,  without  reference  to  the  place  from  which  they 
may  have  come. 

In  Indiana  laws  regulating  the  running  at  largo  of  cattle  and  other 
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stock  are  local  in  tlieir  application,  county  boards  designating  what 
animals  may  or  may  not  run  at  large.    However,  when  any  animal  is 
found  at  large  contrary  to  local  law,  and  has  been  taken  up,  the  owner 
may  reclaim  it  within  ten  (lavs,  alter  which  time  the  animal  may  be  sold. 
It  is  unlawful  in  the  State  of  Ohio  for  any  one  to  sell,  barter,  or  dis- 
pose of,  or  permit  to  run  at  large,  any  horse,  cattle,  sheep,  or  other 
domestic  animal,  knowing  them  to  be  infected  with  contagious  or  infec- 
tious disease,  or  to  have  been  recently  exposed  thereto,  unless  he  first 
duly  informs  the  party  to  whom  he  may  sell  as  to  the  Tacts.     The  fine  for 
so  doing  is  not  less  than  $20  nor  more  than  $200,  with  costs,  or  confine- 
ment in  the  county  jail  not  more  than  thirty  days.    For  allowing  infected 
animals  to  come  in  contact  with  animals  belonging  to  another,  a  fine 
is  provided  of  not  less  than  $50  nor  more  than  $500,  with  costs  of  prose- 
cution, or  confinement  in  county  jail  not  less  than  ten  nor  more  than 
fifty  days.    If  any  horse,  mule,  ass,  or  any  neat  cattle,  hogs,  sheep,  or 
|Coa/ts,  running  at  large,  break  into  or  enter  any  inclosuro  other  than 
inclosures  of  railroads,  the  owner  is  liable  lor  all  damages,  and  the  ani- 
mal   so  breaking  into  or  entering  an  iuclosure  is  not  exempted  from 
execution  issued  on  any  judgment  or  decree  rendered  by  any  court.  For 
allowing  any  such  animals  to  run  at  largo  in  any  public  highway  or  upon 
any  uniuclosed  land,  or  for  herding  any  of  them  for  the  purpose  of  graz- 
ing1 on  premises  other  than  those  owned  or  occupied  by  the  owner  or 
fc^epcr  of  the  animals,  the  party  offending  is  liable,  for  every  violation, 
to  a  fine  of  not  less  than  $i  nor  more  than  $5.    But  a  general  permis- 
sion may  bo  granted  by  the  commissioners  of  any  county  for  certain 
a^imals  to  run  at  large,  and  in  counties  where  there  is  no  such  general 
Permission,  township  trustees  may  grant  special  permits,  such  general 
*ttid  special  permits  terminating  on  the  first  Monday  of  March  of  each 
year;  and  special  permits  are  revokable  at  the  discretion  of  the  trustees, 
upon  three  days'  notice  in  writing  to  the  owner  of  animals.    Special 
permits  niust  be  directed  to  individuals,  and  for  particular  animals 
described  tl*erein.    The  owner  of  trespassing  animals  is  liable  for  all 
damages  upon  premises  of  another  without  reference  to  the  fence  which 
may  inclose  the  premises.     Any  person  may  take  up  and  confine  an 
animal  found  at  large  contrary  to  law,  and  the  owner  may  reclaim  the 
same  within  ten  days.    The  fees  are  as  follows:   For  taking  up  and 
advertising  each  horse  or  mule,  $1;  neat  cattle,  75  cents  each;  swine, 
50  cents  each;  sheep  or  geese,  25  cents  each;  and  reasonable  pay  for 
keeping  the  same.    It  is  unlawful  for  the  owner  or  keepers  of  any  animals 
knowingly  to  permit  them  to  enter  the  inclosure  of  any  railroad,  or, 
having  entered,  to  remain  therein  ;  or  to  lead  or  drive  any  such  animals 
within  the  inclosure,  or  along  or  upon  the  track  of  any  railroad,  at  any 
other  place  than  the  regular  street  or  road  crossing,  farin  crossing,  or 
way. 

In  Michigan  it  is  not  lawful  for  any  cattle,  horses,  sheep,  or  swine  to 
run  at  large  on  the  highway,  except  in  those  comities  or  parts  of  coun- 
ties where  it  shall  be  otherwise  determined  by  the  board  of  supervisors 
in  such  county.  Where  the  law  is  in  force,  any  person  may  seize  and 
hold  in  his  possession  any  animal  found  running  at  large,  and  give  no- 
tice to  a  justice  of  the  peace  or  a  commissioner  of  highways,  who  is 
required  to  post  up  notices  describing  the  animal.  The  animal  must  be 
sold  at  public  outcry  in  not  less  than  thirty  nor  more  than  sixty  days 
after  date  of  notice;  but  the  owner  may  redeem  the  animal  by  paying 
costs  and  compensation  for  keeping — redemption  to  be  made  within 
one  year.  An  animal  found  trespassing  by  the  willful  act  of  another, 
may  be  taken  by  the  owner  on  demand,  after  paying  reasonable  com- 
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pensation,  but  the  person  committing1  the  act  is  liable  to  a  line  of  $20. 
Any  person  taking  up  a  beast  going  at  large  contrary  to  law,  or  cou 
trary  to  any  by-law  of  a  township,  is  entitled  to  50  cents  per  head  for 
all  horses,  mules,  asses,  and  neat  cattle,  and  10  cents  per  head  for  all 
sheep,  goats,  and  swine.  When  any  person  is  injured  in  his  land  by 
animals,  he  may  recover  damages  in  an  action  for  trespass  against  the 
owner  of  the  beasts,  or  by  distraining  the  beasts  doing  damage,  unless  the 
animals  shall  have  been  lawfully  on  adjoining  lauds,  ami  shall  have 
escaped  therefrom  in  consequence  of  the  neglect  of  the  person  who  has 
suffered  the  damage,  to  mafntain  his  part  of  the  division  fence.    * 

The  laws  of  Wisconsin  permit  towns  to  make  regulations  concerning 
the  running  of  animals  at  large.  The  owner  or  occupant  of  lands  may 
distrain  all  beasts  doing  damage  within  his  iuclosure,  and  when  any 
distress  shall  be  made  the  person  distraining  is  required  to  keep  such 
beasts  in  some  place  other  than  the  public  pound  until  his  damages  are 
appraised;  and  within  twenty-four  hours  he  shall  apply  to  a  justice  of 
the  peace,  who  shall  appoint  three  disinterested  free-holders  to  appraise 
the  damages  sustained.  If  within  twenty-four  hours  after  appraise- 
ment the  damages  are  not  paid,  the  animals  may  be  placed  in  the  public 
pound,  to  be  there  maintained  until  the  amount  of  damages  and  costs 
is  recovered  by  due  process  of  law.  If  the  owner  of  any  sheep  infected 
with  contagious  disease  permits  any  of  them  to  go  at  large  out  of  his 
own  iuclosure  at  any  season  of  the  year,  he  shall  forfeit  the  sum  of  $5 
for  each  and  every  such  sheep,  to  the  person  who  may  enter  complaint, 
for  each  time  they  are  so  found  running  at  large.  If  the  owner  neglects 
to  restrain  such  sheep,  any  person  is  authorized  to  take  them  up  and 
put  them  in  some  safe  place  other  than  the  public  pound.  Rams  are 
not  permitted  to  go  at  large  between  July  15  and  December  1,  and  the 
"nvner  forfeits  $10  to  the  person  taking  up  the  animal  for  each  time  so 
found  abroad. 

The  electors  of  each  town  in  the  State  of  Minnesota  have  power  at 
their  annual  meetings  to  determine  the  number  of  pound  masters,  and 
the  location  of  pounds,  and  regulations  for  impounding  animals,  and 
to  fix  the  time  and  manner  in  which  cattle,  mules,  asses,  and  sheep  may 
be  permitted  to  go  at  largo,  provided  that  no  cattle,  horses,  mules,  nor 
asses  be  allowed  to  go  at  large  between  the  15th  of  October  and  fche 
1st  of  April.  The  owner  or  occupant  of  lands  may  distrain  all  beasts 
doing  damage  upon  his  lands  during  the  night-time,  from  8  o'clock  in 
the  evening  until  sunrise;  and  when  any  such  distress  is  made  the  dis- 
trainer shall  keep  such  beasts  in  some  secure  place  other  than  the  pub- 
lic pound,  until  his  damages  are  appraised,  unless  the  same  is  made  on 
Sunday,  in  which  case,  before  the  next  Tuesday  morning  thereafter  he 
shall  apply  to  a  justice  of  the  peace  of  the  town,  who  shall  appoint  three 
disinterested  persons  to  appraise  damages.  Xo  damage  can  be  re- 
covered by  the  owner  of  any  lands  for  damage  committed  by  auy  beasts 
during  the  daytime,  until  it  is  first  proved  that  the  lands  were  inclosed 
by  a  lawful  fence.  Distress  may  be  made  at  any  time  before  the  beasts 
doing  damage  escape  from  the  lands,  and  without  regard  to  the  suffi- 
ciency of  fences.  The  owner  of  any  horse  or  other  animal,  having  the 
disease  known  as  the  glanders,  who  knowingly  permits  srcIi  animal  to  run 
at  large,  or  be  driven  upon  any  of  the  highways  of  the  State,  or  any 
hotel  keeper,  or  keeper  of  any  public  barn,  who  permits  any  animal 
having  such  disease  to  be  stabled,  such  person  shall  be  deemed  guilty 
of  a  misdemeanor,  and  upon  conviction  before  any  justice  of  the  peace, 
shall  be  punished  by  a  fine  of  not  more  than  §100  nor  less  than  $25. 

In  Jowa  no  stallion,  jack,  bull,  boar,  or  buck  is  permitted  to  run  at 
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large.  Persons  aggrieved  are  allowed  to  distrain  any  such  animals, 
and  compel  the  owner  to  pay  damages.  If  the  animal  is  not  redeemed 
within  seven  days,  seven  days'  notice  of  its  sale  at  public  auction  must 
be  given,  the  proceeds  to  apply  on  damages  after  deducting  costs.  If 
any  domestic  animal,  lawfully  on  adjoining  land,  escapes  therefrom  in 
consequence  of  the  neglect  of  the  person  suffering  the  damage  to  main- 
tain his  part  of  the  division  fence,  the  owner  of  the  animal  is  not  liable 
for  any  damages.  If  beasts  are  not  lawfully  upon  the  adjoining  land, 
and  came  upon  it,  or  if  they  escaped  therefrom  into  the  injured  inclosure, 
in  consequence  of  the  neglect  of  the  adjoining  owner  to  maintain  a  par- 
tition fence  or  any  part  of  one,  which  it  was  his  duty  to  maintain,  then 
the  owner  of  the  adjoining  land  shall  be  liable  as  well  as  the  owner  of 
beasts.  Fence  viewers  appraise  all  damages.  An  act  of  April  8,  1808, 
forbids  any  one  to  bring  into  the  State,  or  to  have  iu  possession,  any 
Texas,  Cherokee,  or  Indian  cattle.  Transportation  on  railroads  through 
the  State  is  not  forbidden,  nor  the  driving  through  any  part  of  the 
State  of  such  Texas  or  southern  cattle  as  have  been  wintered  at  least 
one  winter  north  of  the  southern  boundary  of  the  State  of  Missouri  or 
Kansas.  The  penalty  of  violation  is  a  fine  not  exceeding  $1,000,  or  im- 
prisonment in  county  jail  at  the  discretion  of  the  court,  not  to  exceed 
six  months,  together  with  all  damages  that  may  accrue  by  reason  of 
such  violation  of  the  law.  Any  one  driving  or  importing  diseased 
sheep  into  the  State,  knowing  the  disease  to  be  contagious,  is  deemed 
guilty  of  misdemeanor,  and  is  punishable  by  fine  of  not  less  than  850 
nor  more  than  8100.  The  same  fine  is  imposed  upon  any  person  who 
may  turn  out  of  his  inclosure,  or  sell  sheep,  knowing  them  to  be 
diseased. 

In  Kansas  when  a  majority  of  the  electors  in  any  township  petition 
county  commissioners  for  orders  to  confine  animals  during  the  night-time, 
such  orders  shall  be  made  and  notice  thereof  given.    The  owner  is  liable 
for  depredations  of  animals  during  the  continuance  of  such  orders,  with- 
out regard  to  condition  offences.  Persons  damaged  in  their  property  have 
&  lien  upon  the  stock.    If  any  stallion  or  jack  over  the  age  of  two  years 
Js  found  at  large,  the  owner,  if  known,  must  be  notified  of  the  fact ;  and 
tf'Iie  fails  or  refuses  to  confine  the  animal  he  is  liable  to  a  fine  of  $5  for 
tile  first  offeuse,  and  $10  for  each  subsequent  oftense,  and  all  damages. 
Stallions  and  jacks,  not  used  for  breeding  purposes,  may  be  castrated  by 
the  person  taking  them  up,  if  the  owner  tails,  after  three  days'  notice, 
to  ^oelaim  the  same,  and  pay  damages,  or  such  animals  may  be  killed 
after*  six  days'  notice.    Any  bull,  boar,  or  stag  found  running  at  large 
*?ay  be  taken  up  at  any  time  or  place.    Electors  of  townships  may  de- 
cide  whether  swine  may  run  at  large  or  not,  at  least  ten  voters  having 
Petitioned  for  the  submission  of  the  question.    No  horse,  mule,  or  ass 
(*,se^sed  with  glanders  is  allowed  to  be  at  large,  under  a  penalty  of  not 
»ess  than  85  nor  more  than  8100.    Knowingly  to  import  or  drive  into 
rue  State  sheep  affected  with  contagious  disease  is  a  misdemeanor,  with 
a  nuo^Qt  to  exceed  8-00.    The  same  penalty  is  provided  for  any  owner 
allowing  such  sheep  to  run  at  large,  together  with  responsibility  for 
«anatxges  ^0  0tner  owners.   Rams  must  be  restrained  between  June  15  and 
ecittiber  15,  under  penalty  of  $o  for  each  day  allowed  at  large.    Elect- 
<JP,  ^f  townships  determine  whether  or  not  sheep  shall  run  at  large.    In 
^  eU^Uary,  1807,  a  sanitary  measure  was  passed  for  the  protection  of  cat- 
t    v  °In  tu0  rava£es  °f  tue  Spanish  fever.    Stock  from  Texas  and  the 
lutein  Territory  brought  into  the  State  between  the  first  day  of  March 
atfc\  the  first  day  of  December  in  any  year,  are  not  to  be  driven  through 
M*fc  State  except  in  the  remoter  parts  on  the  plains,  and  then  not  within 
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five  miles  of  any  highway  or  "ranch,"  except  by  consent  of  the  owner  of 
the  latter.  Violation  of  the  law  is  treated  as  a  misdemeanor,  and  the 
first  offense  is  punishable  by  line  of  §100  to  $1,000,  and  imprisonment 
from  thirty  days  to  six  months;  for  subsequent  offenses  the  penalties 
are  doubled. 

In  Nebraska  cattle  and  other  stock  are  restrained  in  particular  coun- 
ties. The  legislation  concerning  cattle,  &c,  is  also  of  a  local  character 
in  the  State  of  California. 

The  laws  of  Oregon  interdict  the  running  at  large  of  any  stallion, 
jack,  or  mule,  over  eighteen  months  old,  within  the  months  of  April, 
May,  June,  July,  September,  and  October.  If  not  kept  for  breeding 
purposes,  the  animal  may  be  gelded.  If  kept  for  breeding  purposes,  the 
distrainer  may  return  him  to  the  owner,  and  recover  $2.  The  owner  of 
such  an  animal  is  liable  for  damages.  Animals  affected  with  contagious 
diseases  must  not  be  brought  into  the  Stat*  under  a  penalty  of  not  less 
than  $50  nor  more  than  §  j00  for  the  introduction  of  each  auimal  so 
diseased. 


VINELAND  AS  A  LESSON  IN  COLONIZATION. 

Whatever  may  bo  said  in  praise  of  the  site  and  soil  of  Vineland,  or  in 
depreciation  of  the  productive  value  of  "  New  Jersey  sands,"  there  can 
be  no  question  that  this  colony  of  ten  thousand  people,  gathered  within 
a  period  of  ten  years,  as  a  settlement  almost  purely  agricultural,  has 
furnished  an  example  in  colonization  which  should  not  be  iguored,  and 
which  may  prove  suggestive  in  the  organization  of  agricultural  settle- 
ments in  other  portions  of  the  country.  Its  peculiar  features,  its  points 
of  successful  accomplishment,  even  its  very  failures,  may  be  made  sub- 
servient to  the  uses  of  colonization  elsewhere.  It  tends  also  to  show 
that  restrictive  legislation,  in  the  interest  of  rural  aesthetics  and  public 
morals,  may  be  practicable  and  beneficial  in  a  community  in  which  the 
public  sentiment  is  almost  muinimous  in  its  favor,  it  affords  a  striking 
example  of  the  effect  of  population,  of  educational  and  social  advantages, 
of  associated  improvement,  in  enhancing  values  of  real  estate,  and  cre- 
ating a  market  even  amid  a  community  of  producers  nearly  bomogeue- 
ous.  It  furnishes  a  practical  rural  illustration  of  the  adage  u  IiPuuion 
there  is  strength."  Yet  the  lesson  inculcating  the  superior  economy  of 
a  nation  of  farmers  cannot  bo  drawn  from  this  community  of  tillers  of 
the  soil.  But  for  the  millions  of  consumers  in  New  York  and  Philadel- 
phia and  otber  adjacent  cities,  a  city  of  producers  of  small  fruits  and 
perishable  vegetables  would  be  impossible. 

It  is  deemed  proper  to  present  a  brief  view  of  the  history  and  prog- 
ress of  this  "settlement,  in  the  words  of  the  writer,  Philip  Snyder,  (presi- 
dent of  the  Vineland  Agricultural  and  Horticultural  Society,)  without 
oilicially  indorsing  or  dissenting  from  any  of  the  facts  presented ; 

The  county  of  Cumberland,  in  which  Vineland  is  chietly  situated,  is  naturally,  in 
soil  and  climate,  one  of  the  finest  in  New  Jersey.  The  surface  is  undulating,  somewhat 
resembling  the  prairies  of  Iowa.  The  soil  is  almost  entirely  freo  from  rocks  or  large 
stones,  and  of  a  mechanical  texture  admirably  adapted  to  working.  While  popularly 
accounted  "  light,"  its  proportions  of  clay,  loam,  and  sand  are  such  as  to  produce  the 
finest  crops  of  cereals,  fruits,  and  vej-etabies.  Twenty  to  thirty  bushels  of  wheat,  fifty 
to  seventy-live  bushels  of  corn,  or  one  to  two  tons  of  hay  per  acre  are  common  crops 
in  fair  seasons.  The  boil  rarely  bakes,  or  needs  iiudcrdraiumg.  It  admits  of  deep 
"working,  and  responds  readily  to  the  application  of  manures. 

Vineland  lies  along  the  eastern  limit  of  Cumberland  County,  thirty  -four  miles  south 
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of  Philadelphia,  and  extends  for  a  short  distanco  into  the  counties  of  Atlantic  and 
Gloucester.  Its  latitude-  is  thirty-nine  degrees  twenty-eight  minutes  north,  and  it  is 
distant  nineteen  miles  north  from- Delaware  Bay,  and  thirty-two  miles  west  from  the 
Atlantic  Ocean.  The  elevation  is  one  hundred  and  eighteen  feet  above  tide  water  at 
Philadelphia.  Tho  breezes  from  the  bay  and  ocean  relieve  the  summer  temperature, 
while  that  of  winter  is  moditied  by  tho  proximity  of  tho  Gulf  Stream. 

Previous  to  the  opening  of  tho  West  Jersey  railroad,  which  now  traverses  Vinelarid, 
this  territory  was  a  neglected  wilderness.  For  this  there  were  two  principal  causes: 
First,  the  isolation  of  the  region  ;  second,  ownership,  in  largo  tracts,  by  wealthy  pro- 
prietors, who  had  little  disposition  either  to  improve  or  to  sell  it.  The  taxes  woro 
nominal,  and  the  revenue  from  timber,  charcoal,  and  fuel,  (the  latter  for  tho  glass 
factories)  at  Millville  and  Glassboro',)  was  au  item  of  at  least  somo  value.  When  tho 
opening  of  the  railroad  made  tho  tract  easily  accessible,  Richard  D.  Wood,  who  owned 
the  larger  part  of  it,  began  to  look  about  for  a  customer.  Charles  K.  Landis,  who  had 
some  previous  experience  in  colonization,  aud  had  recently  boon  through  tho  West 
with  the  view  of  founding  a  new  colony,  first  visited  the  place  in  February,  18G1. 
Satisfied  that  its  natural  agricultural  capacities  were  not  inferior  to  the  remainder 
of  the  county,  and  that,  by  a  suitable  system  in  colonization,  which  should  look  as 
much  to  tho  good  of  the  settlers  and  of  the  county  as  to  his  own  profits,  ho  could  soon 
attract  a  prosperous  colony,  ho  purchased  10,000  acres,  aud  afterward,  from  time  to 
time,  14,000  more.  Ho  took  possession  tho  following  summer,  and  began  tho  formal 
opening  of  tho  work  on  the  8th  day  of  August. 

THE  SOIL. 

Of  the  peculiar  characteristics  of  the  soil  of  Vineland,  Dr.  Charles  T.  Jackson,  of 
Boston,  the  state  assayer  of  Massachusetts,  thus  records  his  observations  : 

"  The  soil  of  Vineland  is  an  ancient  sea-bottom  of  the  cretaceous  ago ;  that  is,  it  be- 
longs to  tbo  same  formation  as  tho  chalk  of  England  and  Franco,  as  is  proved  by  the 
characteristic  fossils.  There  is,  as  tho  base  of  this  formation,  an  extensive  tract  of 
green  sand,  known  in  New  Jersey  under  tho  name  of  groeu-saud  marl.  This  deposit 
extends  across  tho  Delaware  River  into  tho  State  of  Delaware,  and  it  undoubtedly  un- 
derlies the  country  from  Vineland  to  Hammouton,  and  probably  extends  much  farther 
in  different  directions,  though  at  a  considerable  depth  from  tho  surface.  Thus,  in  this 
county,  marls  and  clays  represent  tho  chalk  of  England  aud  France,  tho  conditions 
for  the  production  of  chalk  not  having  existed  on  our  shores  at  tho  timo  of  this 
formation. 

"On  the  immediate  surfaco  there  is  a  thin  covciingof  tertiary  deposits,  derived 
chiefly  from  the  debris  of  the  previously  deposited  chalk  formations,  abundant  broken 
fossils  indicating  this  fact.  It  is  also  remarkable  that  the  line,  yellow  subsoil  of  Vine- 
land  has  the  same  concretionary  structure  as  the  green-sand,  so  that  it  appears  as  if 
composed  of  that  substance,  altered  by  decomposition,  protoxide  of  iron  having  become 
peroxidized,  aud  much  of  the  potash  washed  out  by  tho  action  of  the  water. 

"  Tho  tine  soil  certainly  bears  no  marks  of  its  boiflg  formed  by  the  coarse  operation 
of  disintegration  of  rocks,  for  it  is  so  tine  that  when  mingled  with  water  it  is  kept  sus- 
pended in  it  a  long  time,  and  when  thrown  in  a  filter  somo  of  the  soil  passes  through 
tho  pores  of  the  paper,  indicating  extremely  line  division. 

"  Experience  has  shown  that  all  tho  crops  which  have  been  cultivated  in  Vineland 
have  done  well.  The  roots  of  vines  and  trees  extend  to  a  greater  length  than  they  do 
in  a  heavy  or  clayey  soil,  aud  this  gives  to  those  plants  an  additional  security  against 
drought. 

"  There  is  some  white  Band  washed  up  by  rains,  but  it  does  not  the  least  harm,  and 
there  is  tine,  rich  loam  enough  in  the  soil  for  all  tho  needs  of  vegetation.  Tho  land  is 
well  drained,  and  is  somewhat  rolling,  though  not  hilly.  There  is  very  little  decay- 
ing vegetable  matter,  and  but  few  tracts  of  swampy  land,  aud  nowhere  any  stagnant 
water.  With  these  conditions,  1  should  regard  tho  place  as  remarkably  salubrious, 
ami  not  liable  to  miasmatic  diseases,  even  were  I  not  credibly  informed  that  Vineland 
is  free  from  them.  The  winds  from  the  south  aud  the  east  com©  over  the  sea  water, 
but  in  their  passage  over  twenty  to  thirtv  miles  of  land  lose  their  chilliness  and  excess 
of  moisture,  while  the  winds  from  all  other  directions  blow  over  a  great  extent  of  land, 
tho  north  and  northeast  winds  being  much  tempered  thereby,  so  as  to  be  compara- 
tively mild.  .Such  a  situation  insures  an  invalid  a  mild  and  equable  climate,  while  it 
proves  healthful  to  tho  laborer." 

Dr.  .Jackson  made  two  analyses  of  tho  surfaco  soil,  and  from  these  combined  he  gives 
the  following  as  the  composition  of  tho  soil:  * 

Vo^-UiUe  matter  [humus} 5.  POO 

Siliea 78.  d00 

Alumina •. 10.000 

Peioxiuc  ol  irou 2.600  100.000 

Limo 0.540 

Magnesia 0.3VQ 


Phosphoric  acid 0. 056 

Potash  and  uoda 1.814 
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Ho  adds :  "  Phosphoric  acid,  lime,  the  alkalies,  and  vegetable  organic  products  aw 
the  most  essential  elements  of  a  soil,  and  these  are  present  in  the  loam  of  Vinehnd." 

PRINCIPLES  OF  SETTLEMENT. 

The  principles  of  settlement  adopted  by  >Ir.  Landis  embrace  the  following  partic- 
ulars : 

1.  The  sale  of  lands  with  stipulations  for  immediate  improvements. 

2  Division  into  small  farms  of  twenty  to  sixty  acres,  with  convenient  access  t© 
roads  •  and  the  encouragement  of  fruit  growing  and  gardening  in  connection  with  gen- 

3.  A  general  system  of  pnblic  adornment,  tending  to  still  further  aesthetic  improve 
ment  as  wealth  and  public  taste  iucreased. 

4.  The  prohibition  of  the  sale  of  all  intoxicating  drinks  as  a  beverage. 
&!  The  abolition  of  the  system  of  fences,  with  a  view  both  to  beauty  and  economy. 
6!  The  establishment  of  a  city  in  the  business  centre  of  the  tract,  which  should  be 

supported  by  manufactures  and  schools,  and  which  should  furnish,  to   a  considerable 
extent,  a  home  market  for  the  surplus  products  of  its  suburbs. 
The  principles  thus  set  fortli  justify  notice  in  detail : 

1.  The  first  coudition  was  designed  to  prevent  the  holding  of  laud  for  merely  specu- 
lative purposes,  as  well  as  to  nuike  every  purchaser  a  contributor  to  the  improvement 
of  the  whole  sett  lenient.  Had  this  feature  been  neglected,  the  progress  of  the  settle- 
ment would  have  been  slow,  or  its  prospects  entirely  destroyed.  The  influx  of  a  con- 
siderable population  would  have  been  the  signal  for  a  rush  of  speculator*  who  would 
have  bought  up  the  land  in  large  tracts,  and  ueld  them  without  Improvement,  merely 
to  secure  the  benefit  of  the  improvements  on  neighboring  lands.  As  the  settler  im- 
proved his  place  he  would  find  adjoining  lands  rising  in  price,  merely  on  account  of  ha 
industry  ;  whjle  the  enormous  prices  asked  for  unimproved  lands  would  deter  new  set- 
tlors from  buying,  and  discourage  the  whole  settlement.  Every  buyer  of  uew  land 
binds  himself  to  erect  a  dwelling,  to  clear  up  and  cultivate  not  less  than  two  and  1 
half  acres,  and  to  make  his  roadside  improvements  within  one  year,  or  he  cannot  re- 
ceive a  deed  for  his  purchase.  If  he  fails  to  make  these  improvements  within  the 
specified  time,  and  there  is  no  prospect  of  his  making  them,  the  laud  is  resold  toother 
parties  on  the  same  conditions.  In  addition,  the  law  incorporating  the  township  au- 
thorizes the  township  committee  to  enforce  the  roadside  improvements  by  suits  and 
fines,  so  that  all  lauds  in  the  township  two  years  after  being  cleared  must  share  in  the 
general  roadside  improvement. 

2.  The  division  iuto  small  farms  was  specially  important  to  the  success  of  the  enter- 
prise    Pioneers  are  usually  men  of  limited   means,  and  larger  farms  would  be  of  no 
practical  use  to  such  persons.    Besides,  for  fruit  culture  or  gardening,  a  concentration 
of  labor  and  capital  is  essentially  important.    Another  consideration  was  that  small 
farms  would  secure  a  dense  population,  which  would  furnish  the  opportunity  for  the 
highest  development  of  social,  mental,  and  religious  culture.     It  was  thought  that  in 
such  a  community,  under  the  indicated  conditions,  small  farms  well  managed  could  nofe 
fail  to  appreciate  in  value;  that  they  would  furnish  attractions  to  the  better  class  ox 
capitalists,  to  scholars,  to  men  of  leisure  and  culture,  to  patients  in  search  of  bealtli-^ 
and  to  all  capable  of  enjoying  homes  in  a  rural  region  where  growing  families  could  U^ 
reared  at  a  distance  from   city  vices  and   temptations.    To  these  classes  the  ori^nfB^ 
settlers  could  sell  at  a  paying  advance,  and  as  long  as  the  tract  furnished  unoccupied* 
lands  they  could  buy  again,  and  start  under  more  favorable  circumstances.    As  pop»T" 
latiou,  inanufactirres,  and  business  increased,  the  area  of  cultivated  lands  in  the  ceutr^* 
portions  would  diminish^  and  the  value  of  the  home  market,  as  well  as  of  the  sur 
rounding  farms,   would  increase  in  proportion.    Such  has  actually  been   the  result^- 
Probably  in  no  other  place  in  this  country,  not  sustained  by  commerce,  mining,  oT 
trade,  has  property  appreciated  so  rapidly,   and   probably   in   no  other  rural  com-" 
niunity  is  so  high  a  standard  of  morality  and  intelligence  maintained.    The  division 
into  small  farms,  and  the  practice  of  fruit  culture,  or  gardening,  in  connection  with 
grain  or  grass  growiug,  with  the  encouragement  given  to  the  best  systems  of  culture, 
were  essential  to  this  result. 

3.  The  system  of  public  adornment,  while  comparatively  inexpensive,  is,  next  to  the 
absence  of  fences,  the  most  marked  feature  that  strikes  the  stranger's  eye.    The  road* 
are  laid  out  with  a  special  view  to  convenience  and  beauty.     The  old   roads  were 
merely  winding  wagon  tracks  through  the  forest,  the  bushes  often  scraping  the  wheels? 
the  new  roads  are  straight,  generally  parallel  to  one  another,  from  fifty  to  one  hun- 
dred feet  wide,  and  cross  one  another  at  right  angles.    The  West  Jersey  railroad  tra- 
verses the  settlement  in  a  nearly  north  and  south  direction,  and  on  each  side  of  the 
track  one  hundred  feet  are  reserved  for  a  boulevard  with  two  rows  0/  shade  trees, 
making  four  rows  of  shade  trees  within  less  than  one  hundred  feet  of  the  track.    The 
village  is  located  about  midway  between  the  north  and  south  lines  of  tho  track,  on 
both  sides  of  the  railroad,  with  right  angled jtreets,  each  from  sixty-six  to  one  hundred 
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feet  in  width.  The  road  beds  are  generally  thirty  feet  wide,  and  are  handsomely  prided 
as  fast  as  the  needs  of  the  settlement  require,  and  the  remainder  of  the  space* allotted 
for  highways  is  seeded  to  grass,  and  one  or  two  rows  of  shade  trees  on  each  side,  not 
more  than  two  rods  apart,  must  always  be  maintained.  Either  fruit  or  ornamental  trees 
"jvill  answer  the  requirements.  Two  rows  are  requisite  on  each  side  of  such  roads  as  are 
one  hundred  feet  wide  ;  those  from  fifty  to  sixty-six  feet  wide  have  a  single  row.  Pesti- 
lential weeds,  such  as  thistles,  wild  carrots,  &c,  must  bo  kept  down.  The  grass  along 
the  roadside,  as  well  as  the  root  or  grain  crops  now  and  then  grown  for  a  rotation,  be- 
longs to  the  owner  of  the  adjacent  lands.  As  tho  trees  advance  in  size  and  age  the  ef- 
fect of  this  system  will  become  more  and  more  apparent,  and  tho  value  it  will  impart 
to  property  will  be  no  less  marked. 

Another  result  of  tho  system  is  the  effect  on  public  taste.  Some  persons  perform  this 
work  unwillingly  at  first,  but  seeing  its  good  effects  all  around  them  they  are  frequently 
led  into  more  adornment  than  the  law  requires.  Tho  trees  at  first  may  be  inferior,  but 
these  gradually  give  place  to  a  better  class,  the  number  sometimes  bein^  doubled,  and 
then  nicely  graveled  side-walks  follow,  bordered  by  beautiful  hedges.  Could  au  accu- 
rate computation  bo  made  of  tho  number  of  miles  of  young  evergreen  and  Osage  orange 
hedges  already  planted  in  Vineland,  tho  amount  would  astonish  one  unacquainted  with 
the  place. 

A  public  park  of  forty-fivo  acres,  just  outside  the  present  village  site,  and  covered 
by  a  good  growth  of  timber,  and  ten  or  twelve  small  squares  located  at  prominent  road 
crossings,  constitute  a  part  of  the  system  of  public  adornment.  These-  aro  a  free  gift 
to  the  township  from  the  founder,  he  requiring  only  that  a  small  sum  shall  bo  annually 
expended  upon  them  to  improve  and  keep  them  in  order. 

4.  The  prohibition  of  the  traffic  in  intoxicating  liquors  is  designed  in  part  for  pecu- 
niary profit,  as  well  as  for  social  aud  moral  good.  The  principle  of  abstinence,  from  in- 
toxicating beverages  has  now  so  many  advocates  that  a  place  in  which  the  sale  of  liquor 
is  prohibited,  both  by  law  and  public  seutiment,  would  naturally  attract  many  who  desire 
homes  not  exposed  to  tho  influence  of  this  traffic.  Tho  rights  of  persons  and  property  are 
more  likely  to  be  respected  in  such  a  community,  while  the  advantages  for  rearing  and 
educating  children  without  exposure  to  evil  influences  would  naturally  attract  the  bet- 
ter classes  from  abroad.  There  could  be  little  taxation  for  pauperism,  or  for  the  prose- 
cution of  crimes  inspired  by  liquor  drinking;  hence  there  would  boa  substantial  pe- 
cuniary advantage.  All  this  Vineland  has  realized,  and  the  good  results  are  so  appa- 
rent to  her  citizens,  that  at  each  township  election  siuce  the  question  of  license  has 
been  submitted  to  the  people  the  voto  has  been  unanimous  for  prohibition.  Even  per- 
sons with  drinking  habits,  or  those  whose  consciences  would  not  prevent  them  from 
Belling  liquor  were  it  lawful  or  safe  to  do  so,  are  so  impressed  with  the  advantages  of 
prohibition  to  Vineland,  that  oven  a  secret  ballot  furnishes  no  temptation  for  impeach- 
ing its  wisdom. 

5.  The  abolition  of  laws  requiring  the  establishment  of  fences  was  intended  to  pro- 
mote both  economy  and  beauty.  Every  settler  is  at  liberty  to  build  fences  if  ho  desires 
it;  but  where  the  laud  can  be  tilled  it  is  an  ascertained  fact  that  tho  soiling  of  stock  is 
more  profitable  than  pasturing.  To  carry  out  this  change  in  regulations  it  was  only 
necessary  that  a  law  should  bo  secured  to  prohibit  cattle  from  running  at  large  on  the 
highways.  This  was  done  in  the  face  of  some  opposition  from  tho  few  fanners  iusido 
and  outside  of  the  tract,  with  whose  habits  this  law  would  interfere.  At  first  it  was 
disregarded ;  but  the  killing  of  some  cattle  and  tho  impounding  of  others,  with  fines 
and  penalties,  soon  disarmed  opposition,  and  universal  obedience  is  now  tho  rule.  Tho 
immense  outlay  saved  tho  settlement  by  this  enactment  will  be  partially  appreciated 
by  a  moment's  consideration.  Tho  length  of  the  various  roads  on  the  tract  now 
amounts  to  IGO  miles,  or  51,200  rods.  The  fencing  required  on  both  sides  of  tho  roads 
would  be  10*2,400  rods  in  length.  At  the  low  estimato  of  $2  per  rod,  the  total  cost  of 
these  roadside  fences  would  be  §204,800.  The  addition  of  line  fences  between  different 
owners  would  doubtless  require  five  times  this  expenditure,  so  that  by  dispensing  with 
fences  at  least  §1,000,000  has  been  saved  the  settlement,  without  taking  the  item  of  re- 
pairs into  the  account — an  outlay  which  would  have  proved  a  heavy  burden  upon  tho 
enterprise.  Hedges  and  screens  are  a  voluntary  matter.  The  first  cost  of  the  plants 
is  small;  the  care  required  to  grow  them  is  also  small ;  and  when  grown  they  aro  per- 
manent, and  constitute  hues  ot  beauty  which  never  tiro  tho  eye  of  taste.  Age  adds  to 
their  beauty,  strength,  aud  usefulness ;  and  a  few  years  hence  it  is  more  than  probable 
that  Vineland  will  present  the  most  remarkable  instance  of  rural  aistketics  on  a  grand 
scale  that  this  country,  if  not  tho  world,  can  exhibit. 

In  the  village  plat  every  lieuse  must  bo  located  not  less  than  twenty  feet  from  tho 
outer  line  of  the  street,  and  in  the  country,  seventy-live  feet.  This  is  done  to  give  op- 
portunity and  encouragement  for  the  planting  of  flower  gardens,  shade  trees,  and  shrub- 
bery, and  the  laying  out  of  lawns.  Tho  resull  constitutes  an  inijJortant  feature  of  tho 
landscape  as  the  st lunger  rides  through  the  place. 

(J.  The  Maurice  River,  ouly  two  miles  from  tho  station,  furnishes  an  immense  water- 
power,  and  about  twenty  mills,  at  various  points  on  this  never-failing  stream,  including 
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at  least  *>ne  largo  cotton  factory,  have  long  been  in  operation.  Of  manufactories  not 
depending  on  water-power  thcro  are  already  perhaps  more  than  the  number  common  to 
thriving  villages,  embracing  those  relating  to  clothing,  boots  and  shoes,  lumber,  wood- 
turning  and  scroll-Rawing,  buttons,  straw-sewing,  basket- making,  bricks,  earthenware, 
Bashes  ami  blinds,  doors  and  wiudow  frames,  planing-mills,  tlouring-mills,  bakeries, 
book-binding,  fruit-baskets  and  box.es,  with  several  propagating  houses  for  Uowers  and 
plants.  For  schools,  the  good  order  of  amoral  and  intelligent  community,  aclimate  not 
subject  to  extremes  or  malarious  diseases,  and  a  close  connection  with  the  great  railway 
system  of  the  east,  furnish  unusual  advantages.  Vinelaud  possesses  a  successful  acad- 
emy and  fifteen  public  schools,  attended  by  1,500  pupils,  and  the  Methodists  of  South 
Jersey  have  located  a  large  seminary  here,  to  cost  at  least  $fi0,0U0.  Many  inducements 
were  ottered  to  secure  the  location  of  this  seminary  elsewhere,  but  the  committee  in 
charge  gavo  Vinelaud  the  preference  because  of  its  temperance  principles,  and  its  pres- 
ent and  prospective  attractions  for  parents  who  desire  to  educate  their  children  under 
the  best  moral  inlluences.    The  seminary  will  bo  opened  to  the  jmblic  in  1670. 

RESULTS  ATTAINED. 

Some  of  the  results  connected  with  the  settlement  of  Vinelaud  have  been  incidentally 
referred  to  in  the  foregoing  exposition  of  the  principles  on  which  it  is  founded.  Others 
will  bo  brietly  uotieed. 

The  Vinelaud  tract,  by  which  is  meant  simply  the  area  covered  by  the  various  pur- 
chases of  Mr.  Landis,  extends  over  about  30,000  acres.  Landis  township,  as  incorpo- 
rated, covers  about.  44,000  acres.  Before  the  West  Jersey  railroad  was  opened  the  region 
generally  was  worth  what  it  would  net  from  wood,  lumber,  and  charcoal ;  and  it  is 
stated  that  not  many  years  ago  £f>  per  aero  would  have  purchased  any  quantity  of  land 
in  the  neighborhood  of  the  present  depot.  The  lowest  price  at  which  village  lots  can 
now  be  purchased  is  §150  per  lot,  the  lots  measuring  f>0  feet  by  150,  or  a  little  more 
than  one-sixth  of  an  acre.  This  is  at  the  rate  of  nearly  $iK>0  per  acre.  On  Landis  ave- 
nue, in  the  business  portion  of  tho  village,  $10  per  linear  foot  have  been  paid  for  bnild- 
ing  sites,  a  rate  exceeding  8 1 1, f>00  per  acre.  Over  four  hundred  acres  out  of  thesis  bun- 
flred  in  the  village  are  now  improved.  Good  fruit  farms  within  a  mile  or  so  of  the  vil- 
lage, with  respectable  buildings,  bring  £f>00  to£l,r»00  peracre.  Besides  the 44,000 acres 
in  Landis  township,  there  are,  in  tho  portions  of  Franklin  and  Ducna  Vista  townships 
belonging  to  the  tract,  perhaps  0,000  acres  more.  Estimating  these  f)0,0U0  acres — vil- 
lage and  all — at  $lf;0  per  acre,  we  have  a  total  of  $7,f>00,OOU  as  the  present  value  of  a 
territory  which  iu  January,  1--X0,  could  not  probably  have  been  sold  for  £4  per  acre. 
This  advance  has  been  gradual,  and  attended  by  no  violent  fluctuations.  The  comple- 
tion of  the  Vineland  railway  to  New  York  will  enchance  existing  values,  for  then  the 
surplus  productions  of  the  place  will  have  a  safer  and  surer  market.  Tho  amounts  of 
some  of  these  surplus  products,  marketed  in  l$(](J,  were  as  follows:  Strawberries,  200,H44 
quarts;  raspberries,  IJiVJG'i  quarts;  blackberries,  lltt,:>.">3  quarts;  Teaches,  7,1)04  pack- 
ages; melons,  0'Ji>,470  pounds;  grapes,  254,'20:J  pounds;  sweet  potatoes,  f>,<»73  bands. 
As  10,000  to  12,000  people  reside  on  tho  tract,  this  table  is  far  from  showing  tl* 
actual  production.  The  sweet  potato  shipments  are  only  to  November  4.  Considerable 
quantities  have  been  shipped  since  then,  and  a  dull  market  induced  some  of  the  largest 
growers  to  hold  over  the  bulk  of  their  crops  for  the  spring  trade.  Of  berries  con- 
siderable quantities  were  made  into  wine,  particularly  blackberries,  as  tho  immense 
peach  crops  all  over  tho  north  so  occupied  the  markets  as  to  make  a  part  of  tho  black- 
berry crop  unsaleable.  The  pear  and  apple  orchards  are  yet  too  young  for  any  con- 
siderable crops,  but  both  the  fruit  and  the  trees  give  promise  of  the  highest  success. 
The  same  is  true  of  plums:  tho  trees  grow  thriftily,  the  black  knot  has  not  made  its 
appearance,  and  wherever  due  diligence  has  been  shown  in  lighting  tho  curculio  the 
result  has  been  entirely  satisfactory.  The  interest  felt  in  pomology  and  horticulture 
has  been  greatly  strengthened  by  the  formation  of  fanners'  clubs  in  all  the  neighbor- 
hoods of  tho  tract,  holding  weekly  meetings  for  discussion  and  tho  dissemination  of 
information.  The  oldest  club  of  this  kind,  the  Vinelaud  Agricultural  and  Horticultural 
Society,  was  organized  in  June,  1803,  and  since  that  time,  besides  an  annual  fair  for 
five  years  past,  it  has  held  weekly  discussions  winter  and  summer,  with  little  inter- 
ruption. General  farming  receives  a  due  share  of  attention  at  theso  meetings.  Occa- 
sionally a  settler  prefers  general  farming  to  fruit  culture  or  gardening,  and  as  farm 
crops  after  clover  succeed  well,  thero  is  no  doubt  that  land  can  bo  profitably  employed 
in  this  direction,  but  near  tho  station  it  is  worth  more  for  fruit  culture.  One  gen- 
tleman who,  in  lskjH,  planted  three  to  four  acres  in  corn,  on  a  clover  sod,  and  obtained 
a  yield,  of  seventy-five  bushels  of  shelled  com  per  acre,  stated  that  the  land  was  worth 
more  for  sweet  potatoes.  Tho  latter  have  been  grown  in  some  cases  at  the  rate  of 
three  hundred  bushels  per  acre.  The  pecuniary  results,  however,  of  any  crop  grown 
in  Vinelaud,  depend,  as  elsewhere,  on  the  cultivator's  skill,  judgment,  capital,  and 
energy.  High  culture,  which  may  bo  defined  as  the  greatest  profitable  amount  of 
labor  and  capital  applied  to  the  smallest  area,  has  the  sanio  relation  to  success  here 
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that  it  has  iu  other  places.  One-  serious  drawback  to  tho  full  development  of  the 
resources  of  the  soil  has  been  tho  want  of  experience  among  settlers,  a  not  uncommon 
want  with  all  pioneers.  Another  drawback  is  that,  as  in  all  new  places  where  real 
estate  is  advancing  in  value,  certain  classes  are  attracted  who  hope  in  some  way  to 
be  benefited  by  this  rise  with  little  work  on  their  part.  When  these  are  sifted  out 
and  tho  population  settles  down  to  its  real  work,  tho  period  of  highest  success  will 


begin. 


SOCIAL  FEATURES. 


The  social  and  intellectual  results  developed  in  tho  growth  of  Vineland  also  deserve 
attention.  Its  citizens  being  chiefly  of  New  England  origin,  reproduced  in  their  new 
homes  at  an  early  date  the  societies,  institutions,  &c,  that  have  marked  the  progress 
of  New  England.  Mr.  Landis  lias  also  done  much  to  foster  and  encourage  every  work 
which  could  make  life  in  Vineland  attractive  to  the  varied  tastes  of  an  intelligent 
and  moral  commnnity.  To  tho  various  church  organizations  he  donated  building 
sites,  a'hd  £*2.r»0  for  each  church  ediiice  as  soon  as  work  was  commenced.  At  present 
thoro  is  a  Presbyterian,  a  Methodist,  an  Episcopalian,  a  Unitarian  and  a  Baptist  church. 
These  are  all  strong  in  numbers,  while  there  are  small  organizations  of  Second  Ad- 
ventists,  Roman  Catholics,  and  Swedenborgians.  At  North  and  South  Vinelaud  there 
are  also  several  church  organizations.  School-house  lots  have  also  been  donated.  Be- 
sides religions  and  educatioual  societies,  nearly  all  the  other  organizations  common  to 
older  settled  places  are  iu  full  vigor,  among  them  a  Library  Association,  Historical 
Society,  Young  Men's  Christian  Association,  a  lodgo  of  Free  Masons,  several  lodges  of 
Good  Templars,  several  musical  societies,  a  gymnastic  association,  &c.  To  the  in- 
struction and  entertainment  offered  by  these  organizations  are  added  occasional  lec- 
tures and  concerts,  such  as  are  usual  iu  large  villages.  Two  weekly  newspapers  are 
published,  one  printed  by  steam,  besides  several  advertising  sheets  issued  at  irregular 
intervals.  The  growth  of  manufactures  has  already  been  noticed.  In  fact,  a  stranger 
coming  to  Vineland  without  some  knowledge  of  its  history  would  not  dream,  from  the 
case  with  which  his  wants  may  bo  supplied,  that  every  foot  of  the  laud  he  treads 
has  been  redeemed  from  a  wilderness  in  eight  years,  and  that  every  evidenco  of  thrift 
and  civilization  about  him  has  come  into  being  in  that  narrow  period  of  the  life  of  a 
town. 

COrYING  THE  VTXELAXD  PLAN. 

At  tho  first  glance  it  might  bo  supposed  that  the  Vineland  plan  could  be  copied 
and  applied  for  the  purposes  of  future  settlements.  But  a  second  thought  will  give 
the  conviction  that  this  can  be  done  only  to  the  same  extent  that  one  man  can  exactly 
follow  the  plan  of  another  and  achieve  his  success  in  business.  The  conditions  of  suc- 
cess are  never  exactly  alike.  A  slight  difference  in  climate,  soil,  markets,  facilities  for 
obtaining  fertilizers,  iu  tho  condition  of  the  surrounding  country,  and  perhaps  moro 
than  all,  in  the  organizing  and  executive  talent  of  the  founder,  may  make  a  wide  differ- 
ence in  the  result.  Nor  would  enterprising  and  moral  people  desire  to  settle  in  a  slug- 
gish, boorish,  or  immoral  neighborhood  ;  an  uninhabited  wilderness  furnishes  a  better 
opportunity  for  starting  aright.  Some  future  colonizer  may  yet  surpass  all  that  has 
been  done  in  Vineland,  but  it  will  not  be  accomplished  by  mere  imitation.  Some  of 
the  details  of  the  Vineland  plan  might  bo  of  great  service  in  future  settlements;  for 
instance,  the  improvement  stipulations,  tho  outlawry,  respectively  of  the  liquor  traffic, 
of  land  speculation,  and  of  cattle  ranging,  and  the  enforcement  of  the  system  of  road- 
side adornment.  Proper  organizing  and  executive  talent  should  lead  in  these  enter- 
prises of  colonization ;  but  the  difficulty  is  that  such  talent  is  not  always  readily 
found. 

VALUE  OF  THE  EXAMPLE. 

Vineland  has  demonstrated  that  tho  colonization  of  neglected  tracts  in  the  Eastern 
States  and  along  the  Atlantic  coast  can  bo  made  remunerative  to  all  concerned  when 
capital,  skill,  and  judgment  are  employed.  Tho  benefits  arising  from  this  enterprise 
are  not  to  be  measured  by  present  pecuniary  gains.  Far  greater  than  these  is  the  valuo 
of  the  example,  thus  furnished,  of  order,  beauty,  and  morality  as  aids  in  colonization, 
and  as  contributors  to  the  happiness  of  a  large  and  thriving  community.  The  success 
of  Vineland  is  suggestive  of  the  better  maintenance  of  a  just  balar.ee  between  city  and 
country.  It  is  but  natural  that  enterprising  young  men  should  find  few  attractions  in 
regions  of  largo  farms  and  careless  culture,  and  of  sparsely  settled  neighborhoods  where 
social  and  intellectual  privileges  are  relatively  small,  and  where  attempts  at  rural  beauty 
are  regarded  as  misspent  labor.  It  is  but  natural  that  whim  not  possessed  of  capital 
they  should  lly  from  these  surroundings,  and  seek  their  fortunes  in  the  cities.  Small 
farms,  fruit  culture,  or  thorough  culture  applied  to  any  crop,  rural  charms  and  the  social 
advantages  of  a  populous  and  intelligent  neighborhood,  will  serve  to  retain  thousands 
of  young  men  in  the  country  who  would  otherwise  enter  the  cities,  too  often  to  their 
ruin.  Such  considerations  are  sufficient  to  commend  the  Vineland  enterprise  to  tho 
earnest  sympathy  of  every  well-wisher  of  his  fellow  men. 
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THE  AMERICAN  DESTITUTE  FARMERS'  CLUB. 

Tlie  association  bearing  this  uame  holds  anio-otingon  Tuesday  of  each 
week  in  Cooper  Buildings,  >"ew  York,  which  is  free  to  the  public,  and 
extended  reports  of  its  proceedings  are  published  in  several  prominent 
papers  both  in  and  out  of  the  city.  Nathan  C.  Ely  is  president,  and 
John  W.  Chambers  secretary.  The  list  of  regular  attendants  includes 
the  names  of  gentlemen  well  known  in  eonneetion  with  agricultural  and 
horticultural  literature  and  science.  Strangers,  practical  fanners  from 
the  country,  are  also  frequently  to  Ik*  seen  in  the  audience,  and  they  often 
participate  in  the  discussions;  but  a  unique  and  most  important  feature 
is  the  mass  of  letters  received  from  even*  section  of  the  United  States, 
averaging  in  the  aggregate  from  five  to  ten  thousand  per  annum.  This 
correspondence  contains  accounts  of  experiments  and  bits  of  experience 
which  excite  comment,  and  call  forth  questions  which  are  generally  an- 
swered by  some  one  present.  In  this  way  great  numbers  of  tillers 
of  the  soil  have  learned  to  regard  that  club,  to  a  certain  extent,  as 
their  own ;  to  feel  a  sort  of  personal  interest  in  it,  and  thus,  with  the 
help  of  the  press,  it  is  exerting  an  inlluence  worthy  of  consideration  in 
making  up  the  schedule  of  ways  and  means  which  are  advancing  the 
standard  of  American  agriculture. 

We  present  a  few  pages  of  condensed  report  which  may  give  an  idea 
of  the  character  of  the  proceedings,  and  serve  as  a  criterion  by  which 
to  judge  the  tenor  and  tone  which  for  the  time  characterize  the  thinking 
of  the  better  class  of  our  farmers. 

GRAPE-VINES  FR03I  LEAVES. 

Mr.  Harris,  of  West  Virginia,  forwarded  a  statement  to  the  effect  that 
certain  grape-vines  were  grown  from  leaves.  "  The  leaves  being  stripped 
from  the  vines,  and  placed  in  sand  prepared  for  them,  the  bud  and  roots 
started  out  from  the  stem  of  the  leaf."  The  process  is  to  "take  the  leaf, 
and  give  a  quick  downward  jerk.  This  breaks  it  off  close  to  the  vine. 
It  is  then  put  into  the  sand  for  about  fourteen  days,  at  the  end  of  which 
time  it  will  have  roots  and  top  started.  Then  it  is  potted  and  grows 
rapidly." 

PEDDLING-  STRAWBERRIES. 

A  Wisconsin  correspondent,  who  lives  twenty  miles  north  of  Madison, 
wrote  to  inquire  if  strawberries  may  be  profitably  grown  so  far  from 
market.  Mr.  Meeker  replied  with  reference  to  a  man  in  Northern  Ohio, 
thirty  miles  from  any  town,  who  went  to  work  to  raise  a  crop  of  straw- 
berries, and  succeeded  far  beyond  his  expectations.  When  the  fruit  was 
ripe  he  filled  his  wagon  and  went  about  the  country  peddling.  He  sold 
twenty  bushels  per  day  at  a  quarter  dollar  a  quart.  "  The  fact  is,77  con- 
cluded the  narrator,  "  the  people  generally  do  not  have  strawberries, 
and  are  willing  to  buy." 

THE  PRODUCT  OP  A  SINGLE  PLANT. 

A  correspondent  wrote  to  say  that  in  18G3  he  received  a  single  straw- 
berry plant  which  multiplied  to  such  extent  that  during  the  past  season 
he  sold  from  it  thirty  dollars'  worth  of  fruit  at  twenty  cents  per  quart, 
and  forty  dollars'  worth  of  plants  at  the  rate  of  four  cents  each.  In 
addition  to  this,  thousands  of  plants  were  given  away. 
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EIGHTY  PLANTS  ENOUGH. 

Mr.  Nutter,  of  Massachusetts,  made  a  note  of  success  which  he 
thought  might  serve  to  encourage  those  who,  living  in  towns  or  city 
suburbs,  neglect  to  get  a  bed  of  strawberries,  because  the  plats  are 
small.    He  said; 

"  Rev.  T.  O.  Paine,  of  Joppa  village,  set  out,  in  the  spring  of  1868, 
eighty  plants  of  the  Wilson  variety,  in  hills  twenty-two  inches  apart, 
first  trenching  the  soil  to  the  depth  of  two  feet  or  more,  and  applying  a 
liberal  quantity  of  stable  manure.  The  runners  were  kept  pinched  ofi, 
and  the  ground  was  mulched  in  August  with  a  thin  layer  of  newly  cut, 
fine  grass,  and  again  at  the  approach  of  winter  with  a  good  cover  01 
small  hay.  He  picked,  by  actual  measurement,  ninety-one  quarts  of  nice 
strawberries,  an  average  of  one  and  one-eighth  quart  per  plant.  The 
same  number  of  plants  in  another  bed,  treated  in  the  same  manner,  but 
not  manured,  yielded  less  than  half  the  quantity  mentioned." 

AN  ASTONISHING  APPLE  TREE. 

Mr.  Boutillier,  of  New  York,  vouched  for  the  truthfulness  of  the  fol- 
lowing story :  In  the  orchard  of  Mr.  Aruel,  near  the  village  of  Belle 
River,  New  Jersey,  is  a  very  singular  apple  tree.  At  the  time  of  writing, 
July  26,  this  tree  had  apples  upon  it  nearly  full  grown.  The  blossoms 
of  these  appeared  at  the  usual  season.  On  the  same  branches  was 
another  set  of  apples,  less  advanced,  from  blossoms  which  appeared  in 
June;  while  the  wood  that  was  grown  last  spring  was  covered  with  blos- 
soms which  Mr.  Arnel  thought  would  in  due  time  ripen  into  good  apples. 
He  further  stated  that  the  tree  would  have  another  set  of  blossoms  in 
August.  The  apples  are  all  of  the  same  kind  and  of  good  quality,  the 
only  difference  being  in  the  time  of  ripening.  The  tree  is  remarkably 
fruitful,  and  keeps  along  in  this  way  of  bearing  from  year  to  year. 

NEGLECTED  APPLE   TREES. 

Dr.  Smith  read  an  essay  on  this  subject.  He  excepted  to  the  impres- 
sion that  apple  trees  have  become  fatally  diseased,  and  that  this  ac- 
counts for  their  meagre  yield  and  imperfectly  developed  fruit.  He  be- 
lieves there  is  unnecessary  alarm,  and  that  neither  the  cause  mentioned, 
nor  the  insect  ravages  are  so  far  beyond  control  as  is  frequently  repre- 
sented. Apple  trees  ought  to  bear  until  they  are  nearly  a  century  old ; 
and  they  would  do  so  if  the  same  care  were  bestowed  upon  them  when 
old  as  when  young.  After  a  few  years  pruning  is  quite  omitted.  The 
ti jabs  multiply  until  the  top  becomes  a  compact  net-work,  excluding 
the  sun's  rays,  and  affording  secure  burrowing  places  for  vermin.  Next, 
from  long  neglect,  especially  of  old  orchards,  the  foot  of  the  tree  becomes 
grass  bound.  The  snug  fitting  turf  is  like  a  ligature,  and  besides  in- 
terfering with  the  free  circulation  of  the  sap,  it  affords  a  nestling  spot 
for  such  insects  as  feed  upon  it.  The  remedy  is  as  simple  as  the  tact  is 
apparent ;  remove  all  such  intruding  embarrassments  by  keeping  the 
ground  free  from  weeds  and  hard  wiry  grasses.  Dr.  Smith  then  alluded 
to  certain  discoveries  which  would  seem  to  establish  the  fact  that  ani- 
mal remains  are  particularly  beneficial.  For  example,  trees  of  an  orna- 
mental character  in  cemeteries  are  usually  more  thrifty  than  the  same 
sort  in  other  localities  where  animal  products  are  not  accessible  to  the 
roots.  The  coffin  which  originally  held  the  body  of  linger  Williams 
was,  as  is  well  known,  so  completely  invaded  by  the  roots  of  an  apple 
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tree  that  the  entire  anatomical  shape,  position,  and  dimensions  of  his 
bones  were  secured  by  the  tendrils,  and  the  cast  of  that  celebrated  man's 
skeleton,  tbas  taken  in  an  unheard  of  manner,  is  at  present  a  museum 
curiosity.  In  alluding  to  the  inevitable  eurculio  and  how  to  manage 
it,  Dr.  Smith  advised  that  swine  should  have  free  access  to  the  or 
chard.  In  conclusion,  he  said  that  the  care  and  renovation  of  orchards 
demand  active  personal  effort ;  and  he  regarded  it  as  inconsistent  with 
the  intelligent  course  pursued  in  regard  to  crops  in  general,  and  with  the 
humanity  of  the  age  in  the  kindness  manifested  toward  domestic  animals, 
that  fruit  trees  should  be  so  entirely  neglected. 

SPARROWS  A>TD  CURRANT  BUSHES. 

A  member  wished  to  know  if  these  birds  would  protect  currant  bushes 
from  the  ravages  of  the  currant  worm,  (Abraxas  ribearia,)  and,  if  so, 
where  they  can  be  procured.    Mr.  Cavanach  replied : 

Sparrows  are  no  protection  for  currants.  A  better  way  is  to  go  through  the  gar- 
den with  a  flock  of  young  chickens.  Then  jar  the  bushes,  and  let  the  chickens  catch 
the  worms  as  they  fall. 

CRANBERRY  CULTURE. 

Mr.  Eidgeway,  of  New  Jersey,  forwarded  an  extended  communica- 
tion containing  some  ideas  upon  cranberry  culture,  at  variance  with  cer- 
tain statements  which  have  been  accepted  as  well-established  facts.  la 
the  first  place  he  announced  that  the  majority  of  cultivators  in  bis 
State  have  not  yet  raised  a  second  crop  of  cranberries;  and  that,  there- 
fore, their  opinions  are  of  less  value  than  they  may  be  after  more  ex- 
tended experience.  In  regard  to  muck  ho  said  that  none  but  that  of 
cedar  swamps  has  ever  been  found  valuable  in  New  Jersey,  and  that 
other  kinds  yield  as  well  as  loam  and  no  better.  The  secoud  requisite 
is  fine  sand,  at  least  five  inches  of  which  should  be  applied  to  the  sur- 
face; third,  thorough  drainage ;  fourth,  entire  command  of  water  for 
flooding;  and  fifth,  the  right  kind  of  plants.  In  Ocean  and  Burlington 
Counties  three-fourths  of  the  bogs  will  be  total  failures  in  consequence 
of  the  owners  having  rushed  into  the  business  without  information  of 
the  necessities  of  the  case.  Still,  if  a  person  informs  himself,  and  se- 
cures a  £ood  bog  he  is  certain  of  permanent  success,  because  good  bogs 
never  fail,  though  the  crops  may  vary. 

PIE  PLANT   POISONING  SWINE. 

Mr.  Passmore,  of  Pennsylvania,  wrote  that  he  prepared  for  market 
twenty -five  bunches  of  common  rhubarb  by  stripping  tbe  leaves  from 
the  stalks.  These  leaves  were  thrown  to  the  hogs.  The  result  was  that 
five  out  of  the  nine  died,  three  were  convalescent  at  the  date  of  the 
letter,  and  the  other  Was  in  a  doubtful  condition.  Those  that  died  gave 
every  symptom  of  having  been  poisoned. 

THE  MERCER  POTATO. 

Fine  specimens  of  this  variety  of  the  potato  were,  forwarded  by  Mr. 
Jessup,  of  Long  Island.  He  got  his  seed  from  Maine,  and  found  that 
the  yield  was  at  the  rate  of  325  bushels  per  acre.  This  success  had 
been  going  on  for  four  years,  while  at  the  same  time  the  seed  of  the  old 
Mercer  rotted  invariably.    Dr.  Trimble  expressed  himself  delighted  with 
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this  information,  and  asked :  "  If  we  can  get  the  Mercer  back  again, 
who  wants  to  pay  $50  for  new-fangled  sorts'?"  Dr.  Hexainer  said  that 
thus  far  it  had  not  been  found  profitable  to  attemi>t  to  perpetuate  the 
old  kinds.  No  one  would  speak  ill  of  the  Mercer,  except  that  it  got  in 
the  way  of  rotting,  and  so  newer  candidates  took  its  place.  Whether 
the  transfer  of  this  or  other  varieties  from  one  section  to  another,  or 
from  one  class  of  soil  to  another,  might  operate  in  preserving  the  pro- 
duce from  decay,  was  a  very  important  question.  The  'speaker  quoted 
instances  where  the  tuber  improved  vastly  by  being  transplanted  from 
one  soil  to  another,  and  he  also  alluded  to  instances  where  just  the  re- 
verse was  the  result.  As  a  general  thing  he  believed  that  the  trans- 
planting of  a  potato  from  a  heavy  soil  to  a  light  friable  one  tended  to 
improve  the  quality.  To  be  sure  there  was  no  use  in  trying  to  raise  po- 
tatoes from  $50  seed,  if  Mercers  could  be  made  to  yield  generally  as 
largely  as  stated ;  but,  if  a  $50  seed  would  give  a  fine  healthy  potato 
instead  of  a  sickly  one,  then  the  money  was  well  expended. 

CARE  OF  SWEET  POTATOES. 

Mr.  Carey,  of  Ohio,  wrote  to  say  that  he  preserves  his  sweet  potatoes 
by  placing  them  in  bulk  in  a  bin  or  box  (the  more  the  better)  without 
drying,  and  maintaining  for  them  a  uniform  temperature  of  45°  to  50°. 
Putting  something  between,  among,  or  around  them  may  serve  to  keep 
them  at  the  proper  temperature,  but  it  is  of  no  value  whatever  aside 
from  this;  and  if  it  should  retain  dampness,  it  will  be  a  positive  injury. 
After  the  sweat  takes  place,  say  in  three  or  four  weeks,  scatter  over 
them  a  light  covering  of  dry  loam  or  sand.  In  this  way  it  is  easy  to 
keep  sweet  potatoes  for  table  use  or  for  seed,  as  well  as  "  the  inferior 
and  less  nourishing  Irish  potato."  Mr.  Duttou,  of  Missouri,  also  gave 
his  method.  He  packs  in  barrels,  and  pours  in  kiln-dried  sand  until  the 
intervals  are  full.  Soinetimes  he  uses  boxes  of  uniform  size,  piled  up 
on  the  side  of  a  room  where  the  temperature  never  falls  to  the  freez- 
ing point,  which  is  a  condition  of  first  importance.  This  wall  ot 
boxes  may  be  papered  over,  and  left  undisturbed  till  spring,  when  the 
potatoes  will  command  the  highest  prices.  Mr.  Quinn  remarked,  in  the 
course  of  a  brief  discussion  which  followed,  that,  if  the  southern  culti- 
vators could  only  see  a  way  of  making  this  tuber  an  article  of  commerce, 
many  millions  of  bushels  would  be  grown  annually.  Professor  Whitney 
suggested  desiccation,  and  alluded  to  some  experiments  which  servo  to 
show  that  the  dried  sweet  potato,  properly  prepared,  is  capable  of  being 
used  to  a  very  great  extent  as  a  substitute  for  ordinary  flour.  This  in- 
vention or  discovery  is  yet  in  the  germ,  however,  and  before  practical  re- 
sults can  be  realized,  the  processes  involved  and  the  methods  of  using 
the  product  for  various  purposes  in  cooking  and  bread-making  must  be 
improved  and  popularized. 

i 

LABGE  WATERMELONS. 

Mr,  Stanley,  of  South  Carolina,  gave  his  plan  for  raising  watermelons 
which  weighed  from  twenty-live  to  forty-five  pounds  apiece.  Holes  are 
dug  two  feet  square  and  eighteen  inches  deep,  twelve  feet  apart,  filled 
with  fresh  stable  manure  tramped  down,  the  surrounding  soil  drawn 
over;  or,  better  still,  fresh  soil  from  the  woods  or  corners  of  fences, 
mixed  with  road  sand.  Make  the  hill  of  the  shape  of  an  inverted  sau- 
cer, a  little  well-rotted  manure  or  guano  being  slightly  raked  in,  and 
some  coal  dust  applied  to  absorb  the  sun's  rays,  which  also  preveu.ts>  > 
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crust  from  being  formed.  Let  no  grass  or  weeds  appear,  and  never  dis- 
turb the  vines  when  the  dew  is  on  them.  The  best  varieties  are  the 
Orange,  Bankright,  and  Bradford. 

A  PLEA  FOR  THE  SUGAR  MAPLE. 

Mr.  Hogebooin,  of  New  York,  thinks  that  in  regions  where  the  sugar 
maple  grows  thriftily  it  ought  to  be  carefully  guarded,  and  its  cultiva- 
tion encouraged.  It  is  no  uncommon  thing,  however,  to  see  whole 
groves  of  the  second  growth  swept  away  by  the  ax,  and  often,  too, 
where  the  land  is  of  little  value  for  tillage.  If  they  had  been  allowed  to 
remain,  in  a  few  years  more,  after  the  winds  and  other  causes  had  ex- 
terminated the  maples  of  the  forests,  these  groves  would  have  become 
flue  sugar  orchards,  yielding  an  annual  and  constantly  increasing  pro- 
duct of  more  value  than  the  best  crops  from  the  same  ground,  while 
the  growth  of  the  timber  would  have  paid  an  interest  of  at  least  twenty- 
live  per  cent,  on  the  price  of  the  land.  As  the  old  forests  gradually 
disappear,  these  groves  would  be  more  and  more  appreciated,  as  en* 
hancing  the  value  and  appearance  of  the  farm,  while  eventually  they 
would  increase  the  attachment  of  the  children  to  the  homestead.  A 
tract  ever  so  well  farmed,  yet  denuded  of  its  trees,  is  wanting  in  the  evi- 
dence of  high  civilization.  This,  looking  only  to  immediate  profit  in 
dollars  and  cents,  is  simply  a  species  of  barbarism. 

MAPLE  SIRUP. 

Mr.  Waterman,  of  Indiana,  contributed  the  following  recipe  "  for  the 
benefit  of  those  who  appreciate  the  saccharine  products  of  the  rock  ma- 
ple :n  To  preserve  the  fine  flavor,  take  the  sirup  inade  of  the  first  run 
of  sap,  and  fill  good,  sweet,  sound  jugs,  cork  tightly  with  short  corks, 
seal  and  cover  the  corks  closely  with  wax;  then  bury  the  jugs  in  the 
ground  three  or  four  feet  deep,  and  in  a  shady  place. 

LOCUST  TREE  CULTURE. 

Mr.  Hallock,  of  Long  Island,  furnished  a  very  full  account  of  the  ex- 
perience of.  a  neighbor  of  his  with  this  valuable  timber.  He  com- 
menced many  years  ago  in  a  small  way,  obtaining  a  few  saplings,  and 
setting  them  here  and  there,  usually  where  wood  had  been  cut  off',  in 
which  plaoes  it  was  found  they  succeeded  best.  As  they  grew  and 
threw  up  suckers  these  were  in  turn  set  out.  This  process  being  slow, 
he  procured  seed,  which  was  planted  in  a  nursery  and  carefully  cared 
for.  When  the  sprouts  were  large  enough  they  were  transplanted  to 
land  which  was  generally  regarded  as  worthless,  and  was  slow  of  sale 
at  $15  or  $20  per  acre.  This  was  usually  overrun  with  stinted  forest 
growth,  which,  of  course,  had  to  be  cut  off  to  make  room  for  the  new  oc- 
cupants. At  the  end  of  five  years  another  clearing  was  made,  and  the 
locusts,  the  roots  of  which  are  great  runners,  being  now  in  undisturbed 
possession,  sent  up  immense  numbers  of  young  shoots,  so  that,  where 
originally  set  at  twenty-five  feet  apart,  they  now  cover  the  ground  suf- 
ficiently to  form  a  thick  forest.  Many  a  hard  day's  work  came  to 
naught ;  ten  thousand  trees  set  in  one  lot  of  thirty-five  acres  were  all 
killed  by  the  drought  the  first  summer.  Failure  strengthened  perse- 
verauce,  however ;  the  next  spring  ten  thousand  more  were  set  on  the 
Bame  ground,  and  now  the  net  result  of  all  this  effort  is,  that  land  which 
was  bought  twenty -five  years  ago  for  $20  an  acre  has  upon  it  now  lo- 
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ousts  enough  to  sell  for  $150  to  $200  an  acre,  and  still  be  in  excellent 
condition  for  another  growth.  From  one  lot  planted  thirty  years  ago 
the  timber  was  sold  for  $30  an  acre,  the  purchaser  doing  all  the  work. 
In  all,  he  has  one  hundred  acres  devoted  to  this  culture,  and  one  of  the 
best  things  about  it  all  is,  that  there  is  an  increasing  demand  for  the 
timber,  and  that  when  once  planted  there  is  no  danger  of  its  running 
out ;  on  the  contrary  it  is  better  with  every  renewal.  The  locust  flour- 
ishes on  any  dry  soil,  but  does  best  on  the  site  of  an  old  forest,  and 
every  rocky  hillside  can  be  turned  to  profitable  use  by  being  planted 
with  it.  There  are  two  kinds  of  locust,  white  and  yellow,  the  white 
being  a  great  seeder;  the  yellow. seldom  seeds  much.  Persons  buying 
seed  would  be  likely  to  get  that  most  easily  obtained,  namely,  the  white, 
which  is  comparatively  worthless.  Hence  it  is  best  to  depend  on  root 
cuttings. 

THE  BARBERRY  BUSH  FOR  HEDGING. 

Mr.  Woods,  of  New  Hampshire,  wrote  in  praise  of  barberry  for  line 
fences,  saying  that  in  a  moist  soil  it  will  grow  eight  feet  high,  and  the 
tops  will  bend  over  so  as  to  make  a  beautiful  appearance.  It  is  prickly, 
and  will  serve  well  for  orchards  and  fruit  gardens,  as  the  boys  could  not 
climb  over  it,  and  they  would  not  attempt  more  than  once  to  go  through 
it.  It  need  not  be  guarded  from  cattle,  as  they  do  not  care  for  it  as  an 
article  of  diet.  If  a  man  wishes  to  divide  his  pasture,  let  him  plow  one 
furrow,  and  sow  in  it  three  rows  of  barberry  about  three  inches  apart. 
A  dollar's  worth  of  berries  ought  to  serve  for  eighty  rods  of  hedge.  As 
the  berries  usually  contain  two  seeds  the  hedge  planted  as  above  di- 
rected would  probably  be  sufficiently  dense,  but  if  not  so,  let  it  be  cut 
down  when  two  or  three  years  old,  and  then  the  roots  will  send  up 
shoots,  and  in  this  way  the  hedge  may  be  made  as  wide  and  thick  as 
may  bo  desired.  There  is  no  danger  of  its  spreading  from  the  roots, 
unless  the  tops  are  cut.  The  writer  said  that  there  is  a  bush  in  his 
town  which  he  set  twenty  years  ago,  and  it  has  not  spread  an  inch.  Mr. 
Fuller  remarked:  "I  said  here,  long  ago,  that  barberry  is  the  best 
hedge  plant  in  America.  It  is  better,  however,  to  sow  it  in  the  nursery 
and  transplant,  than  to  sow  it  in  the  hedge  direct." 

PREPARING  SUMAC  FOR  MARKET. 

Mr.  Aldrich,  of  Ehodo  Island,  gave  the  following  as  the  New  England 
method  of  preparing  sumac  for  market.  The  growth  of  stalk  which  has 
formed  since  spring  is  cut  before  the  leaves  have  turned,  and  placed  in 
the  sun  with  its  adhering  leaves,  care  being  taken  to  protect  it  from 
dews  and  rains,  as  getting  wet  injures  the  value.  Wheu  perfectly  dry 
it  is  passed  through  a  hay-cutter,  and  cut  into  short  pieces,  and  is  then 
ready  for  market.  The  price  varies  from  $20  to  $50  per  ton.  Dr.  Smith 
remarked  that  in  Sicily  the  leaves  are  discarded,  but  both  the  twigs  and 
Dark  are  used,  being  ground  like  medicine  by  an  apothecary. 

THE  IMPORTANCE  OF  ROOT  CULTURE. 

Mr.  Day,  of  New  Jersey,  wrote  that,  takiug  into  consideration  the 
vicissitudes  and  casualties  of  raising  grain,  coupled  with  the  advanced 
price  of  lands  at  the  East,  grain-growing  and  grass-farming  must,  in  a 
measure,  be  remitted  to  the  great  prairies,  and  eastern  cultivators  must 
begin  to  give  attention  to  the  culture  of  root  crops  for  fattening  pur- 
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pov~*.  Five  pounds  of  carrots  and  six  pounds  of  oats  have  been  coii- 
s.:d*r>d  equivalent  to  ten  pounds  o€  oats.  The  avenge  cost  of  raising 
eirrots  in  the  old  way  may  be  reckoned  at  fifteen  cents  per  bushel.  One 
tho^and  ei?ht  fanndred  bushels  of  mangels  hare  been  raised  from  one 
acre,  at  a  cost  of  seven  and  a  half  cents  per  bushel,  of  which,  according 
to  experiment,  fonr  hundred  poands  were  equal  to  one  hundred  pounds 
of  hay.  Allowing  sixty-six  pounds  to  the  bushel,  the  crop  was  equivalent, 
in  nutritive  valne,  to  twelve  tons  of  hay.  An  ordinary  crop  of  winter 
eabbages.  planted  three  feet  apart  each  way,  will  yield  4,765  heads  to 
thf  ar-re,  which,  at  the  retail  price  of  fifteen  cents  each,  would  net 
$717  75;  and  even  at  ten  cents,  would  bring  $478  M.  Mr.  Heberling, 
of  Ohio,  wrote  on  the  same  subject,  saying  that,  after  an  experience  of 
more  than  thirtv  rears  in  feeding  cows  and  stock  ewes,  he  is  convinced 
that  roots — nature's  substitute  lor  green  pastures — are  not  appreciated 
to  half  the  extent  they  deserve.  With  one  peck  or  more  of  chopped 
roots  to  each  cow,  morning  and  evening,  his  cows  are  in  as  good  con- 
dition, and  yield  as  much  rich  milk  and  bntter  dining  the  winter  and 
spring  as  in  summer  and  autumn.  Again,  breeding  from  four  hundred 
to  live  hundred  ewes,  commencing  to  drop  lambs  about  the  middle  of 
March,  he  can  raise  as  many  lambs  as  ewes,  because  there  is  no  starving 
for  want  of  milk.  He  finds  that  one  acre  of  sugar  beets  furnishes  as 
much  food  as  ten  acres  of  oats,  and  saves  his  cows  from  hollow  horn, 
staggers,  abortion,  protracted  parturition,  and  other  diseases  of  similar 
character,  which  he  believes  are  frequently  caused  by  the  feeding  of 
fermented,  stimulating,  unnatural  slops. 

PHILADELPHIA   BCTTKR. 

l>r.  Trimble  mentioned,  in  the  course  of  a  discn»iou  on  this  subject, 
that  one  man  in  Delaware  County,  Pennsylvania,  cleared  $500  in  a  single 
year  from  lour  cows.  They  were  fed  in  different  pastures,  so  as  to  induce 
them  to  eat  us  much  as  possible.  As  the  grass  failed  he  would  feed  a 
little  meal.  He  kept  the  butter  in  a  spring-house,  at  a  uniform  temper- 
ature of  lii'ty-five  degrees. 

DIRECTIONS  FOR  DAIRYMEN. 

Mr.  Brown,  of  2sew  Jersey,  wrote  advising  dairymen  to  use  only  shal- 
low pans  for  milk  (the  larger  the  surface  and  the  less  the  depth  the 
better)  and  to  put  into  each  pan,  before  straining,  one  quart  of  cold 
spring  water  to  every  three  quarts  of  milk.  Then,  he  says,  the  cream 
will  begin  to  rise  immediately.  Skim  every  twelve  hours,  aud  the  but- 
ter will  be  free  from  any  strong  taste  arising  from  leaves  or  coarse  pas- 
turage. The  object  of  the  cold  water  is  evident.  It  cools  the  milk,  so 
that  the  cream  rises  before  the  milk  sours;  for,  after  milk  sours,  no 
more  cream  will  be  formed. 

PROFIT  FROM  POULTRY. 

Mr.  Todd,  of  Ohio,  forwarded  some  statistics  from  the  account  current 
which  he  kept  with  his  fowls,  fifty-six  hens  and  four  cocks,  during  the 
year.  The  eggs  netted  $148  &>;  chickens,  $100  95;  makiug  a  total  of 
$240  30.  He  is  not  a  dealer  or  believer  in  fancy  stock,  but  has  tried  all 
the  approved  breeds.  The  foregoing  result,  however,  may  be  credited 
to  the  White  Leghorn  for  eggs  all  the  year  round,  and  the  Brahma  for 
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market  and  winter  laying.  His  fowls  have  the  best  of  care,  especially 
during  the  inclement  season.  He  feeds  plenty  of  grain,  meat,  and  vege- 
tables, not  omitting  broken  bones  and  shells,  and  a  constant  supply  of 
fresh  water.  The  fowls  are  divided  into  two  or  three  families,  and  housed 
in  warm,  roomy  buildings.  In  summer  they  have  the  range  Of  fields 
and  orchards,  and  require  little  or  no  feeding.  Another  correspondent* 
Mr.  Hitchcock,  of  New  York,  keeps  eight  hens,  and  receives  from  them 
during  the  year  a  net  profit  of  nearly  $2  each,  no  account  being  made 
of  the  value  of  the  droppings  as  manure.  Mr.  Lyman  gave  an  account 
of  Warren  Leland's  success.  He  keeps  great  numbers  of  chickens,  as 
well  as  turkeys  and  ducks.  They  have  free  range  over  a  fifteen  acre 
"  rock  lot ;"  are  never  troubled  with  the  ills  to  which  fowl  flesh  is  heir, 
and  Mr.  Leland  says  he  can  raise  a  thousand  or  ten  thousand  pounds  of 
poultry  as  easily  and  cheaply  as  a  thousand  or  ten  thousand  pounds  of 
mutton,  or  beef,  or  pork.  Mr.  Bruen  remarked  that  one  year,  with  fifty- 
eight  hens  and  two  roosters,  he  produced  six  hundred  and  sixty-seven 
dozens  of  eggs.  He  fed  with  oats,  cooked  corn,  and  cooked  scraps;  and 
also  gave  oyster  shells,  burnt  and  pounded,  of  which  they  are  especially 
fond.  They  also  had  dry  sand,  ashes,  and  clean  straw.  Mr.  Hoyes,  of 
Connecticut,  related  some  of  his  experience.  His  fowls  run  at  large, 
except  during  two  months  of  the  year,  when  they  are  caged,  but  let  otli 
for  an  hour  or  two  each  afternoon.  Besides  what  was  consumed  by  the 
family,  of  seven  persons,  the  gross  annual  receipts  from  sales  averaged, 
for  five  years,  $3  G3  to  $3  75  for  each  of  the  thirty  hens  of  Which  his 
flock  is  composed. 

Another  correspondent,  Mr.  Fitz,  of  ISew  Hampshire,  also  furnished 
some  facts  relating  to  his  ventures  in  the  same  field.  He  prefers  a  cross 
between  the  "  Bolton  Gray  "  and  the  common  dung-hill.  He  feeds  India 
wheat,  and  makes  the  fowls  eat  it  clean.  They  have  full  freedom  all  the 
vear  round.  He  keeps  them  out  of  the  garden  by  the  crack  of  the  whip- 
lash. During  the  year  he  kept  twenty  hens,  and  sold  poultry  and  eggs 
to  the  amount  of  $47  5G.  The  feed  cost  814  45,  leaving  a  net  profit  of 
*33  11. 

GAPES  IN  POULTRY. 

A  correspondent  wrote  to  solicit  information  as  to  the  best  preventive 
or  cure  of  this  fowl  disease.  In  reply,  Dr.  Sanger  gave  some  account 
of  his  treatment.  A  friend  of  his,  whose  chickens  were  dying  very  fast, 
permitted  him  to  experiment  upon  them.  "So,"  said  the  doctor,  "I 
took  a  stick  of  caustic  (nitrate  of  silver)  and  swept  it  around  the  throat 
inside.  It  is  safe  to  touch  every  part.  Instead  of  inducing  Inflammation, 
it  allays  it.  Reasoning  from  analogy,  knowing  it  to  be  good  in  similar 
complaints  which  afflict  the  human  species,  I  concluded  it  would  work 
equally  well  on  fowls."  Dr.  Trimble  said  the  subject  was  one  of  very 
great  importance  to  farmers  all  over  the  country.  Probably  millions  of 
innocent  little  chickens  perish  every  year  in  consequence  of  the  attacks 
of  this  destroyer.  Therefore  he  regarded  Dr.  Sanger's  discovery  as  a 
valuable  one.  Mr.  Thompson  said  he  used  the  ounce  of  prevention,  which 
is  to  keep  the  young  ones  away  from  the  forage  ground  of  the  old  ones, 
and  never  give  them  raw  meal,  but  feed  cracked  corn.  Mrs.  Lyon  said 
the  coops  should  be  moved  ol'teu.  Mr.  Lyman  recommended  a  mixture 
of  sweet  oil,  made  strong  with  black  pepj>er.  Dip  a  feather  about  four 
inches  long  in  this,  and  swab  the  throat  of  the  afflicted  fowl.  Mr.  Todd 
advised  that  a  horse  hair  be  doubled,  and  the  worms  which  cause  the 
trouble  bo  drawn  out  with  it. 
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VERMIN  UPON  FOWLS. 

Mr.  Collins,  of  Pennsylvania,  desired  information  as  to  the  process  oi 
ridding  a  hennery  of  vermin.  Mr.  Ely  had  heard  that  a  liberal  use  of 
kerosene  about  the  perches  would  have  the  desired  effect.  Dr.  Trimble 
said:  "  I  had  a  barn  full  of  hen  lice  and  such  vermin,  and  I  fumigated 
the  building  with  sulphur,  using  four  or  five  pounds,  and  the  next  day 
the  premises  were  clear,  and  I  have  not  been  troubled  since."  Mr.  Bruen 
related  a  similar  experience. 

THE  MINK  BUSINESS. 

Mr.  Stratton,  of  Tennessee,  a  gentleman  who  has  been  to  considerable 
expense  of  time  and  money  in  studying  the  habits  and  experimenting 
on  the  practicability  of  rearing  in  confinement  the  mink  and  other  fur- 
bearing  animals,  wrote  that  minks  are  by  nature  solitary,  wandering 
creatures,  being  seldom  seen  in  company,  except  during  the  breeding 
season.  It  is,  therefore,  impossible  to  rear  them  successfully  if  large 
numbers  are  kept  constantly  together.  The  females,  at  certain  times, 
will  quarrrel  and  light,  and  even  kill  their  own  and  each  other's  offspring, 
at  least  Mr.  Stratton  has  found  it  so  invariably.  He  thinks,  however, 
that  possibly,  after  a  few  generations,  they  might  become  partially  do- 
mesticated, and  their  wild  nature,  in  a  measure,  be  bred  out;  still,  at 
the  beginning,  they  may,  with  proper  treatment  and  careful  handling, 
be  made  to  spare  their  young,  even  if  several  are  kept  together,  pro- 
vided the  inclosure  is  a  large  one,  and  has  suitable  accommodations  for 
feed,  water,  &c.  The  male  and  the  female  should  be  permitted  to  be 
together  frequently  from  the  middle  of  February  until  the  middle  of 
March.  At  all  other  times  keep  them  strictly  separate.  The  young 
minks  make  their  appearance  about  the  1st  of  May.  When  wild  in  the 
woods,  they  will  seldom  vary  five  days  from  this  time,  but  when  kept  in 
confinement  thorp  is  greater  variation.  About  this  season  they  should 
have  plenty  of  fine  hay,  which  they  will  carry  into  their  boxes  to  make 
nests.  A  box  three  or  four  feet  long  and  eighteen  inches  wide  is  the 
shape  they  prefer.  It  should  be  placed  as  far  as  possible  from  the 
water  to  prevent  them  from  carrying  water  and  mud  into  it.  The  young, 
when  first  born,  are  small  and  delicate,  destitute  of  fur,  and  resembling 
young  rats.  If  the  mother  is  tame  the  progeuy  may  be  taken  out  of  the 
nest  and  handled  when  three  weeks  old.  They  will  soon  learn  to  drink 
milk,  and  may  bo  fed  each  day.  At  five  weeks  old  they  may  be  put 
into  a  pen  by  themselves,  where  they  will  soon  become  very  playful  and 
pretty,  and  make  much  better  mothers  than  if  allowed  to  run  with  the 
old  ones.  In  conclusion,  Mr.  Stratton  expressed  the  opinion  that  minks 
may  be  kept  "  with  remarkable  profit"  in  the  vicinity  of  cities  or  towns, 
where  fresh  meat  scraps,  livers,  lights,  and  all  kinds  of  butchers'  offal 
are  easily  obtained.  "  Still,"  he  continued,  "  the  artificial  breeding  of 
these  and  other  untamed  animals  is  a  new  business,  and,  although  there 
is  much  money  in  it,  if  rightly  managed*  too  great  expectations  should 
not  be  entertained  at  the  outset,  because  it  is  a  branch  that  requires 
special  study  and  experience." 

FISH   CULTURE. 

Mr.  Sterling,  of  Ohio,  forwarded  the  following  valuable  hints,  based 

on  an  experience  <*t'  twenty  years: 

The  amount  of  wau-r  :\.u\  its  r s»:iijn»r:itiirs»  sire  iiny»r-rt:wt  items  in  pisciculture,  espe- 
cially hi  raising  trout.     Tho  poiuU  must  vary  in  *>ir.e,  according  to  the  supply  of  water. 
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and  for  raising  brook  trout  tho  moan  annual  temperature  must  not  bo  above  fifty  de- 
grees Fahrenheit.  They  will  live  in  warmer  water,  say  sixty-five  degrees,  but  at  this 
temperature  cannot  bo  profitably  propagated  or  fattened.  At  this,  or  even  a  higher 
temperature,  black  bass  will  do  well,  and  this  fish  is  superior  for  the  table  and  for  sport 
even  to  the  trout  itself,  and  may  be  produced  in  quantities  which  will  pay  better  than 
any  other  department  of  farming. 

A  CURE  FOR  HOG  CHOLERA. 

Mr.  McDonough,  of  Illinois,  wrote  as  follows  of  his  treatment  of  this 
disease: 

In  18G1  and  1862, 1  lost  about  one  hundred  hogs.  Again  this  winter  my  hogs  were 
attacked.  I  gave  a  pint  of  turpentine  in  one  week  to  fifteen  of  them,  mixing  it  with 
slops.  Half  as  much,  I  presume,  would  have  answered  as  well.  The  consequence  was 
they  all  lived,  and  are  doing  finely. 

SOW  CLEAN  SEED. 

A  correspondent  urged  the  importance  of  heeding  this  injunction, 
saying: 

You  can  get  rid  of  cockle  in  a  single  year  by  tho  use  of  a  good  fau,  and  in  the  sum- 
mer weeding  out  as  much  ground  as  will  be  sufficient  for  your  seed  in  the  fall.  I  have 
a  rich  soil,  excellent  for  weeds,  and  some  farmers  would  say,  natural  for  chess,  and  yet 
I  know  by  my  own  experience  that  I  need  have  neither  cockle  nor  chess  in  my  wheat, 
if  I  choose  to  do  without  it. 

SPARE  THE  SEED. 

Mr.  Hamlin,  of  Pennsylvania,  forwarded  an  account  of  the  success  of 
a  neighbor  of  his  with  various  sorts  of  potatoes.  For  example,  he  planted 
one  pound  each  of  Early  Rose,  Breese's  Prolific,  and  the  Climax,  and 
gathered  respectively  196,  110,  and  130  pounds.  Mr.  Fuller  remarked 
that  ho  had  received  notice  that  one  gentleman  got  07.J  pounds  from  a 
quarter  pound  of  the  Early  Rose.  "  These  figures,"  he  continued,  "  sug- 
gest the  thought  that  the  practice  of  using  great  quantities  of  seed  is  not 
the  best  practice.  As  a  general  thing  six  times  as  much  seed  is  used 
as  is  either  necessary  or  desirable.  Sixteen  to  eighteen  bushels  of  pota- 
toes used  to  be  an  allowance  for  an  acre.  I  do  not  think  that  the  Eose 
produces  more  than  the  old  varieties  would  produce,  provided  the  latter 
were  as  sparingly  planted  and  as  well  cared  for.  A  man  pays  a  big 
price  for,  say,  a  pound  of  some  new  favorite ;  he  cuts  potatoes  into  sev- 
eral pieces,  and  guards  them  well  all  the  season  through.  Let  him  pur- 
sue the  same  wise  practice  with  the  favorites  of  our  forefathers,  and 
there  will  not  be  so  great  disparity  in  the  results."  Mr.  Bruen  said  he 
had  found  one  eye  quite  enough  in  a  hill.  Mr.  Gregory  said  that  forty 
years  ago  it  was  the  practice  to  use  three  bushels  of  wheat  to  the  acre ; 
afterward  it  was  found  that  two  bushels  answered  better,  and,  later  still, 
that  a  single  peck  sufficed,  and  had  brought  a  return  of  seventy  bush- 
els to  the  acre.  He  had  raised  a  bushel  and  a  half-peck  of  potatoes 
from  a  single  tuber.  He  thought  it  would  be  well  for  us  all  to  come  up 
to  an  appreciation  of  the  importance  of  getting  from  two  acres  what 
we  now  get  from  ten.  Mr.  Fuller  said  ho  was  firm  in  the  belief  that 
twenty -five  per  cent,  of  our  agricultural  labor  is  wasted.  Of  course  this 
is  wrong  in  all  respects.  Why  run  over  twenty  acres  for  a  harvest  that 
might  be  grown  on  a  quarter  of  that  area,  or  a  half  at  most  1  We  had 
better  not  attempt  to  make  manure  for  ten  acres  answer  for  thirty,  or 
i'our-iueh  plowing  suffice  where  sixteen  would  be  shallow  enough. 

GROUND  HAY. 

Mr.  Kirk,  of  Pennsylvania,  wrote  that  ground  hay,  as  food  for  stock, 
is  greatly  to  bo  preferred.  Ten  tons  a  day  cau  be  prepared  at  a  cost  of 
one  dollar  per  ton,  and  in  some  instances  less.    After  passing  through 
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the  mill  it  resembles  ground  oats,  and  weighs  from  thirty-two  to  thirty- 
four  pounds  per  bushel.  Mixed  with  com  or  other  grain  it  makes  a 
cheap  and  excellent  food. 

THE  HAY  TEDDER. 

Mr.  Iloxie,  of  New  York,  inquired  in  regard  to  the  utility  of  this  im- 
plement, and  whether  or  not  it  would  bo  profitable  for  a  farmer  to 
purchase  one  when  he  cut3  hay  only  for  a  stock  of  forty  cows  and  a 
team.  Mr.  Greeley  replied  that  the  general  introduction  of  the  tedder 
would  result  in  large  gain  to  the  agriculture  of  the  country.  Two  no- 
table advantages  would  be  enjoyed,  namely :  1.  Hay  cut  in  the  morning 
of  a  clear  day  could,  as  a  rule,  be  put  on  the  mow  that  afternoon ;  and, 
2^ The  hiding  of  the  sun  by  clouds  would  not  materially  interrupt  the 
rjrocess,  as  active  stirring  is  found  to  advance  the  curing  very  rapidly. 
In  the  case  of  a  mau  who  winters  the  foregoing  number  of  animals,  the 
policy  of  buying  a  tedder  i3  beyond  debate. 

RENOVATING-  EXHAUSTED  LANDS. 

Mr.  Woodbum,  of  Ohio,  gave  his  experience  in  the  treatment  of  a 
field  which  had  become  quite  worn  out.  The  soil  was  a  hard  clay.  He 
plowed  eight  inches  deep,  rolled  with  a  heavy  roller  to  crush  the  clods, 
planted  corn,  and  manured  in  the  hill.  This  brought  a  thin  growth  of 
stalks,  and  about  forty  bushels  of  ears  to  the  acre.  He  picked  off  the 
ears  the  first  of  September,  when  fairly  glazed,  cut  the  stalks  close  to 
the  ground,  and  plowed  them  under  green.  The  next  spring  they 
were  thoroughly  scattered.  Again  he  plowed  and  planted  with  corn, 
manuring  in  the  hill  as  before,  and  the  following  September  he  had  the 
pleasure  of  plucking  ears  at  the  rate  of  eighty  bushels  to  the  acre. 
Ajpin  the  stalks  were  plowed  under.  The  same  plan  was  pursued  the 
third  year,  and  the  productive  powers  of  the  soil  were  then  found  to  be 
fully  restored. 

WHAT  TO  DO  WITH  DEAD  ANIMALS. 

A  correspondent  asked  for  information  on  this  subject.  Dr.  Smith 
replied : 

Simply  cut  the  carcass  np  in  Bmall  pieces,  and  place  them  around  the  roots  of  treei, 
which  will  bo  helped  in  this  way  more  than  any  other  vegetation.  This  is  a  direct  way, 
and  all  manipulation,  as  of  composting,  is  waste  of  time. 

Mr.  Lyman  said : 

To  illustrate  tho  advantage  of  animal  ileah  as  food  for  trees,  I  may  state  that,  during 
a  late  visit  to  tho  farm  of  Mr.  Quinu,  two  pear  trees  wore  pointed  out,  one  of  which 
was  very  inferior  to  tho  oilier  in  size  and  thrift iness.  On  inquiry  I  learned  they  were 
planted  at  the  same  time,  but  it  happened  that  the  carcass  of  a  pole-cat  rested  at  tho 
root  of  tho  one,  while  tho  other  was  not  similarly  favored.  These  two  pear  trees  have 
been  bearing  for  tho  past  six  years  ;  the  one  yielding  one  bushel,  the  otnor  two  bushel** 
a  proportion  which  is  likely  to  bo  kept  up  for  twenty  years  longer.  This  fact  nliows 
what  a  pole-cat  may  do  for  a  pear  tree. 

AN  INEXPENSIVE  UNDERDRAIN. 

Mr.  Brown,  of  New  Jersey,  furnished  tho  following  simple  directions 
for  making  a  cheap  and  durable  covered  ditch,  for  the  benefit  of  those 
who  cannot  spare  the  money  for  more  expensive  materials.  He  cut  the 
drain  of  tha  proper  depth  and  fall,  and  laid  across  the  bottom  some 
sticks  about  the  size  of  a  man's  arm,  a  few  feet  apart.  Upon  these 
he  placed  poles  about  three  inches  in  diameter  lengthwise  of  the 
drain,  and  covered  them  with  slabs,  with  the  edges  resting  upon  each 
of  the  poles.  Ho  th«n  covered  the  slabs  on  the  joints  and  sides  with 
shavings,  straw,  &c,  and  filled  in  all  the  earth  upon  them  to  the  surface 
Of  the  ground.    The  water  flowed  freely,  and  the  drain  proved  effectual. 
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No  draught  of  air  should  be  allowed  to  circulate  through  the  drain,  a«  it 
will  hasten  the  decay  of  the  timber. 

COMPLAINT  OF  "  MtDDLE-MEN." 

Mf.  Danielson,  of  Iowa,  wrote  to  inquire  if  there  is  not  soine  way  by 
which  the  "  poor  but  honest  farmer,  who  wishes  land  and  a  home,  may 
eseape  the  grasp  of  the  middle-men,  the  land-sharks,  those  who  come 
between  the  Creator  and  the  tiller  of  the  soil."  He  further  said :  "  Land 
speculators  infest  every  considerable  town  in  Iowa,  and  whenever  a  new 
settlement  is  forming  there  they  are  sure  to  strike,  and  thus  block 
further  progress  unless  their  coffers  are  well  filled."  In  conclusion,  Mr. 
D.  asked:  u Shall  the  honest  yeomanry  ever  be  protected  from  these 
scourges  I"  Mr.  King,  of  Vermont,  wished  to  know  if  there  is  not  some 
way  by  which  farmers  may  escape  those  who  come  between  the  producer 
and  the  consumer.  "  Take,  for  instance/'  he  said,  "our  beef.  There  is 
the  drover  with  his  runners,  the  butcher,  and  the  stall-man.  The  result 
is  that  the  consumer  often  pay  s  double  wnat  the  producer  receives."  Mr. 
King  suspects  that  by  "  some  possible  combination  of  effort7'  these  things 
might  be  better  adjusted,  but  he  acknowledges  his  inability  to  "  concoct 
any  programme  of  operations."  Several  members,  in  comment,  suggested 
that  a  species  of  co-operative  association  might  be  arranged  among  the 
farmers  of  a  neighborhood,  electing  one  or  more  of  their  number  as 
representatives  or  agents. 

THE  TRICKS  OF  TRADE. 

A  letter  was  read  iroin  Mr.  Eidgo,  of  Philadelphia,  saying  that  though 
gypsum  is  very  good  for  clover  laud,  and  it  is  not  objectionable  when 
made  into  images  for  Italian  boys  to  peddle  through  the  country^  it  is 
scarcely  the  proper  thing  with  which  to  fill  a  horse's  stomach.  Never- 
theless, recent  revelations  had  convinced  him  that  much  of  the  ground 
feed  sold  in  the  cities  is  composed,  in  largo  proportions,  of  this  very 
ingredient.  Mr.  Cavanagh  thought  this  was  probably  true  enough,  but 
that  there  is  another  side  to  the  story.  Farmers  are  not  quite  blameless. 
He  had  found  billets  of  wood  in  bales  of  hay,  and  tag-locks  carefully 
concealed  in  fleeces  of  wool.  Dr.  Hallock  expressed  the  opinion  that 
the  only  remedy  is  to  agitate  and  criticise.  Ho  believed  that  when 
people  err,  and  their  abominable  practices  are  held  up  to  the  gaze  of 
the  world,  they  will  abandon  false  balances  and  unjust  measures,  and 
come,  in  time,  to  fairer  dealing.  The  Club  and  the  publications  of  the 
day  ought  to  be  unceasing  in  their  efforts  to  create  a  higher  standard  of 
business  morality.  Another  member  was  incredulous,  tind  thought  that, 
so  long  as  human  nature  remains  what  it  is,  appeals  to  the  "  moral  sense" 
of  fraudulent  dealers  will  prove  comparatively  barren  of  good  results. 
Purchasers  had  better  take  nothing  for  granted,  but  act  on  the  principle 
that  every  seller  is  roguish  until  known  to  be  innocent. 

THE  HEMPSTEAD  PLAINS. 

The  chairinau  called  attention  to  the  fact  that  the  well-known  mer- 
chant prince,  Mr.  A.  T.  Stewart,  had  lately  become  "a  sidewalk  farmer,'* 
having  gone  out  to  Long  Island  and  bought  a  little  patch  which  he  pro- 
poses to  improve,  and  Dr.  Peck,  the  champion  of  that  barren  land,  was 
asked  to  give  some  account  of  it.  In  reply,  Dr.  Peck  spoke  of  the  past 
history  of  the  Plains,  saying  there  had  been  great  misapprehension 
resecting  them.  They  are  not  barren,  neither  are  they  a  dreary  dead 
level,  but  more  like  prairie  laud.  They  are  a  hundred  and  tifty  feet 
above  tide- water.    They  were  settled  two  and  a  quarter  ceuturies  ago^ 
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and  have  since  been  held  by  the  town,  and  the  authorities  had  persist- 
ently reftised  to  sell.  A  gazetteer  long  ago  described  the  section  as  a 
grassy  stretch,  affording  pasturage  and  very  good  hay.  The  soil  is  dark, 
and  eighteen  inches  thick.  The  natural  grass  often  grows  live  feet  high. 
This  is  the  sort  of  country  now  brought  so  prominently  before  the  public. 
Mr.  Stewart's  purchase  includes  about  eight  thousand  acres,  and  this  he 
proposes  to  beautify  and  convert  into  a  populous* tract.  Mr.  Ely  re- 
marked that  he  looked  upon  Mr.  Stewart's  enterprise  as  a  new  epoch  for 
the  island,  and  for  many  people  in  New  York  as  well. 


AGRICULTURAL  FACTS  OF  THE  YEAR. 

The  records  of  agricultural  practice  in  all  its  departments  for  1869,as 
officially  received  from  associations  and  individuals,  would  fill  a  volume. 
A  few  of  the  more  suggestive  and  timely  statements  have  been  epitom- 
ized, and  are  here  presented. 

FEKTILIZERS. 

DISPROPORTIONATE  PRICES. 

•Professor  S.  \V.  Johnson,  in  a  paper  dated  April  10,  1869.  reports  to 
the  Connecticut  Board  of  Agriculture  on  samples  of  sixteen  different 
commercial  fertilizers,  which  samples  were  obtained  in  that  State,  and 
were  mostly  taken  from  the  bags  and  barrels  in  the  stores  of  dealers. 
The  object  of  these  analyses  was  to  determine  the  actual  commercial 
value  of  the  fertilizers  in  question,  (some  of  which  have  attained  a  wide- 
spread reputation,)  basing  the  estimate  on  the  cost  of  the  active  and 
valuable  ingredients  as  obtained  from  the  cheapest  standard  source.  The 
current  selling  prices  of  the  fertilizers  are  given  for  purposes  of  com- 
parison. 

Of  these  sixteen  samples,  one,  a  home-made  superphosphate,  has  no 
selling  price  affixed.  Another  fertilizer  shows  a  currency  value  ot 
$61  52  per  ton,  against  a  selling  price  of  $56  per  ton.  In  contrast  to 
this  a  poudrette  exhibited  a  currency  value  of  only  $3  03  per  ton, 
against  a  selling  price  of  $28  per  ton;  and  another  of  similar  brand  a 
value  of  only  $3  10  per  ton,  against  a  selling  price  of  $2  50  per  barrel. 
The  estimated  value  and  the  selling  prices  per  ton  of  the  various  fertil- 
izers are  given  in  the  following  table : 
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In  the  case  of  the  saltpeter  waste,  certain  qualifying  remarks  of  Pro- 
fessor Johnson  allow  a  substituted  valuation  of  $19  50  per  ton.  In  re- 
spect to  the  exhibit  in  general  he  says : 

The  valuation  is  not  intended  to  fix,  in  all  cases,  tho  proper  selling  price  of  a  fertil- 
izer. It  may,  however,  always  serve  for  comparing  together  the  money  value  of  two 
or  more  manures,  and  so  nearly  represents  commercial  worth  that  the  farmer  will  not 
often  err  in  refusing  to  huy  any  article  the  cost  of  which  much  exceeds  tho  calculated 
value. 

On  this  exhibit  S.  L.  Goodale,  secretary  of  the  Maine  Board  of 
Agriculture,  reports  that  the  commercial  value  of  several  of  these  fertil- 
izers should  be  placed  at  higher  figures.  He  instances  six  superphos- 
phates, giving  nearly  approximate  estimates  of  such  prices,  taking  as  a 
basis  certain  calculated  commercial  values  of  the  leading  constituents  of 
these  fertilizers,  viz :  Six  c^nts  per  pound  for  insoluble  phosphoric  acid, 
twenty-five  cents  for  soluble,  and  thirty -five  cents  for  ammonia. 
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Mr.  Goodale  states  that  to  these  estimates  a  small  addition  should 
be  made  for  cost  of  some  minor  constituents.  He  also  concedes  a  large 
additional  valuation  to  Wilson's  tobacco  grower,  yet  the  indicated  value 
falls  far  below  the  current  selling  price. 

DEPRECIATION  IN  PERUVIAN  GUANO. 

As  the  guano  of  the  Ohincha  Islands  is  becoming  exhausted,  a 
much  inferior  article  is  being  put  in  the  market  to  supply  its  place. 
For  instance,  an  agent  of  consignees  of  the  Peruvian  government 
recently  advertised  two  cargoes  of  guano  under  the  stylo  of  "No.  1 
Peruvian  (Guanape  Island)  guano,"  one  cargo  itemed  at  Baltimore,  the 
other  at  New  York.  Tho  bags  were  marked  as  other  Peruvian  guano, 
with  the  addition  of  "  Guanape,"  and  offered  at  the  price  of  $50  in  gold 
per  ton  of  2^240  pounds  in  bags.  The  advertisement  contained  a  chem- 
ist's analysis,  exhibiting  9.382  per  cent,  of  ammonia.  As  in  former 
years  the  average  of  first  class  Peruvian  government  guano  (Chincha 
Island)  contained  17  per  cent,  of  ammonia,  it  will  be  perceived  how 
necessary  it  is,  even  in  respect  to  an  officially  branded  Peruvian  guano, 
that  agriculturists  should  fully  inform  themselves  of  the  character  of 
the  article  offered  them. 

LAWS  CONCERNING   COMMERCIAL    MANURES. 

The  following  are  the  leading  points  of  an  "act  to  prevent  fraud  in 
the  sale  of  commercial  manures,"  which  has  been  enacted  by  the  legis- 
lature of  Maine,  taking  effect  in  July,  1869 :  Commercial  manures  held 
for  sale  in  the  State  shall  have  affixed  to  every  package  of  fifty  pounds  or 
upward  a  printed  label,  specifying  the  name  and  place  of  business 
of  the  seller,  and  the  percentage  which  the  manure  contains  of  soluble 
phosphoric  acid  and  of  ammonia.  Failure  to  comply  with  this  provision, 
or  tho  affixing  of  a  false  label,  is  punishable  by  fine.  Purchasers  of  com- 
mercial manures  which  bear  the  label  of  percentage,  &c,  may,  in  an 
action  for  debt,  recover  from  the  seller  at  certain  fixed  rates.  The  act 
does  not  apply  to  manures  prepared  exclusively  from  fish  and  sold  as 
such,  nor  to  other  commercial  manures  sold  at  prices  not  exceeding  one 
cent  per  pound.    Other  States  have  taken  action  in  the  same  direction. 
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COMBINATIONS  FOR  THE  PURCHASE  OP  FERTILIZERS. 

On  account  of  the  exposure  of  enormous  adulterations  of  artificial 
manures  and  of  feeding  materials  in  England,  the  formation  of  clubs  of 
buyers  is  becoming  current  there  for  the  purpose  of  buying  at  wholesale, 
the  fertilizers  purchased  being  subjected  to  analysis  by  chemist 8  em- 
ployed by  those  associations.  In  connection  with  this  subject  Professor 
Voelcker  relates  some  striking  instances  of  artifice  used  to  conceal  fraudu- 
lent manipulation.  In  one  case  the  venders  of  a  certain  description  of 
guano  forwarded  to  him  a  sample  for  analysis.  After  obtaining-  this, 
they  added  to  their  guano  a  large  proportion  of  yellow,  sandy  loam,  and 
sold  the  mixture  at  auction  under  the  aualysid  procured  from  him.  By 
this  contrivance  the  mixture  sold  at  £7  to  £0  per  ton,  though  not  worth 
more  than  £2  to  £'S  per  ton.  Other  instances  of  similar  and  equally 
gross  deception  had  come  to  his  knowledge.  In  another  case  a  manu- 
facturer sent  him  a  cake  of  pressed  indigo  seed,  inquiring  whether  it 
could  safely  be  mixed  with  feeding  cake. 

A  paper  signed  by  William  Little,  in  behalf  of  the  South  Lincoln 
Association  of  England,  and  addressed  to  the  chemists  of  Great  Britain, 
qets  forth  the  satisfactory  results  obtained  by  the  combined  action  of  the 
association  in  respect  to  the  purchase  of  artificial  manures.  The  writer 
alludes  to  the  immense  imiwrtance  which  the  trade  and  manufacture  of 
artificial  manure  are  assumiug  in  England,  the  market  being  flooded  with 
specific  manures  for  every  kind  of  crop,  and  remarks  that  the  frauds 
practiced  by  dishonest  manufacturers  in  counterfeiting  approved  arti- 
ficial manures  threaten  a  serious  check  to  the  progress  of  agriculture.  In 
reference  to  the  advantage  in  reduction  of  price  obtained  through 
associated  action,  he  states  that  a  few  months  before  the  date  of  his 
communication  he  was  paying  to  a  very  respectable  firm  £G  10*.  per  ton 
for  a  certain  manure,  a  better  quality  of  which  he  could  now  obtain  at 
£A  2*  6d  per  ton,  with  the  assurance  afforded  by  the  agency  of  the 
association  that  any  fertilizer  purchased  will  be  as  represented. 

The  association  purchases  only  oue  kind  of  artificial  fertilizer,  viz., 
superphosphate  of  lime,  the  members  believing  that  with  them  the  ma- 
nure derived  from  stock  will,  in  general,  supply  every  other  soil-food 
that  can  be  profitably  employed.  Though  not  denying  that  "  special" 
fertilizers  may  be  useful  in  special  cases,  they  are  disinclined  to  use 
them  on  account  of  their  high  comparative  cost,  arising  from  secret  and 
patented  processes  of  manufacture  which  prevent  open  competition.  It 
is  further  urged  that  in  no  case  should  a  farmer  use  an  artificial  ma- 
nure when  he  is  entirely  ignorant  of  its  composition.  This  objection 
does  not  hold  against  genuine  phosphate  manures,  the  composition  of 
which  is  well  understood,  ancl  the  manufacture  of  which  is  subject 
to  general  competition.  By  proper  associated  action,  such  fertilizers  can 
bo  obtained  of  tested  quality,  and  at  comparatively  low  rates. 

SALT  AND  LIME. 

Professor  Johnsou  recommends  the  following  as  an  excellent  combi- 
nation for  fertilizing  purposes ; 

Mix  one  bushel  of  salt  with  two  bushels  of  dry  lime,  under  cover,  and  allow  the  inix" 
hire  to  decompose  gradually,  thus  forming  an  intimate  chemical  union  of  tho  two  ma- 
terials. For  this  purpose  the  mixture  should  lie  at  least  six  weeks  before  use.  or,  still 
better,  two  or  threo  mouths,  the  heap  mentioned  being  turned  over  occasionally.  This 
salt  and  lime  mixture,  when  applied  at  the  rate  of  twenty  to  thirty  bushels  per  acne, 
forms  an  excellent  top-dressing  for  many  crops.  It  acts  powerfully  on  the  vegetable 
matter  of  soils.  Fifty  bushels  applied  to  a  turnip  field  have  produced  as  large  a  crop  as 
twenty  loads  of  baru-yard  manure.  It  is  also  very  destructive  to  insects  and  grubs  in 
the  soil.    Like  salt,  it  attracts  moisture  from  the  air,  and  has  been  found  useful  against 
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drought.  Its  decomposing  power  is  remarkable )  and  if  three  or  four  buabel*  of  jit  ore 
mixed  with  a>  cord  of  swamp  muck,  tho  latter  will  soou  be  reduced  to  powder.  Coarse 
manure  is  in  a  similar  manner  decomposed  and  made  fine.  Sour,  wet  muck,  thus  treated 
and  composted  with  barn-yard  manure,  constitutes  a  fertilizer  almost  as  valuable  as  the 
unmixed  manure  of  tho  barn-yard. 

HOME-MADE  FERTILIZER. 

The  Boston  Journal  of  Chemistry  recommends  as  a  cheap  and  reliable 
substitute  for  commercial  fertilizers,  such  as  superphosphates,  &c,  the 
following  combination,  viz : 

Take  one  barrel  of  pure,  raw,  finely-ground  bones,  and  ono  barrel  of  the  best  wood- 
ashes;  mix  them  on  a  floor,  and  add  gradually  three  paiifuls  of  water,  mixing  thor- 
oughly with  the  hoe.  Use  in  small  quantities  in  about  the  same  manner  as  the  super- 
phosphates. If  the  ashes  cannot  be  procured,  dissolve  twelve  pounds  of  potash  in  ten 
gallons  of  hot  water,  and  with  this  solution  saturate  the  bone- flour  thoroughly ;  a  barrel 
of  dry  peat  or  good  loam,  without  stones,  may  bo  added.  The  mixture  should  not  be 
sticky,  neither  too  moist  nor  too  dry.  Li  applying  it  avoid  direct  contact  with  the  seed  \ 
for  instance,  when  applied  in  the  hill,  scatter  a  little  earth  over  it  before  dropping  the 
seed.  A  very  early  visible  effect  should  not  be  anticipated,  but  the  good  results  will 
manifest  themselves  as  the  season  advances. 

THE  "D£.  VALENTINE  GUANO." 

For  purposes  of  <jpmparison,  the  recipe  of  the  "  Dr.  Valentine  guano" 
is  here  reproduced,  showing  the  constitution  of  one  ton  of  this  fertilizer. 
The  manufacture  should  be  carried  on  in  a  dry  place,  under  cover : 

Take  twenty  bushels  of  dry  peat,  three  bushels  of  wood -ashes,  and  five  bushels  ot 
bone-dust,  and  mix  them  together ;  then  take  forty  pounds  nitrate  of  soda,  twenty 
pounds  of  sal  ammonia,  eleven  pouuds  of  carbonate  of  ammonia,  twenty  pounds  sul- 
phate of  soda,  ten  pounds  sulphate  of  niagnt'aia,  and  ten  pounds  common  salt;  mix 
those  ingredients  in  sufficient  water  to  dissolve  them— say  four  or  five  pailfuls.  Add 
this  solution  to  tho  three  articles  first  named,  and  mix  as  in  making  mortar.  When 
thoroughly  intermixed,  add  three  bushels  of  calcined  plaster,  which  will  absorb  thb 
superabundant  liquid,  and  bring  the  composition  into  a  dry  condition.  Pack  so  as  to 
exclude  air.  If  occasion  requires,  garden  mold  or  clean  virgin  soil  may  be  substituted 
for  the  peat. 

Dr.  Nichols,  the  well-known  Boston  chemist,  recommends  increasing 
the  bone-dust  to  four  or  five  bushels,  and  to  substitute  nitrate  of  potash 
for  the  nitrate  of  soda,  and  that  the  rate  of  application  on  ordinary 
northern  soils  bo  from  a  half  ton  to  a  ton  per  acre.  The  cost  of  the  in- 
gredients will  depend  on  circumstances  of  locality,  &c,  but  may  be  ap- 
proximately stated  at  $20  per  ton,  not  including  the  peat. 

aCANUEIAI,  VALUE  OF  FOREST  LEAVES  AND  PEAT. 

Dr.  Nichols,  of  the  Boston  Journal  of  Chemistry,  states,  as  the  result 
of  analysis  and  practical  experiments,  that  a  cord  of  dry  forest  leaves, 
comprising  the  usual  deciduous  varieties — maple,  beech,  oak,  &c. — has 
an  actual  manurial  value  of  not  more  than  50  cents,  as  compared  with 
good  stable  manure  at  $8  per  cord.  His  experience  inclines  him  to  urge 
on  the  farmers  of  his  region  the  propriety  of  employing  seasoned  peat 
as  an  absorbent  in  their  stables,  rather  than  to  haul  peat  or  muck  a 
great  distance  for  direct  use  as  a  fertilizer,  either  alone  or  in  compost. 
Used  as  an  absorbent  of  liquid  manure,  he  finds  the  seasoned  peat  to  bo 
of  great  value. 

IRRIGATION. 

IBIIIGATION  AND  AGEICULTUEE  IN  UTAH, 

The  Deseret  Agricultural  and  Manufacturing  Society  rei>orted,  in 
1808,  an  expenditure  for  irrigation  in  one  year  of  $246,933.  Number  of 
acres  irrigated,  03,799.  The  acreage  of  Utah  crops  is  given  as  follows: 
In  cereals,  80,518  acres:  sorghum,  1,817  acres;  root  crops,  0,839  acres; 
cotton,  160  acres;  meadows,  29,876  acres;  apple  orchards,  906  acres*. 
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peach  orchards,  1,011  acres;  grapes,  75  acres;  currants,  195  acres.  A 
canal,  in  coarse  of  construction  by  a  stock  company,  is  to  connect  Utah 
Lake  and  Salt  Lake  for  purposes  of  irrigation  and  mill  power. 

The  Salt  Lake  Basin,  Utah,  when  settled  by  the  Mormons  twenty-two 
years  ago,  was  a  waste  of  sand  and  sage-bush;  but,  through  irrigation 
and  cultivation,  the  soil  of  a  large  part  of  the  valley  has  already  been 
made  equal  in  productiveness  to  the  richest  lands  of  more  eastern 
States.  Eev.  Dr.  Prime,  of  New  York,  who  has  recently  traversed  that 
region,  speaks  of  passing  through  thirty-five  miles  of  cultivated  fields, 
presenting  the  most  beautiful  crops  of  wheat,  as  their  staple  production^ 
ripening  to  harvest  without  a  single  drop  of  rain.  The  straw  and  grain 
were  so  bright  that  they  shone  like  silver  in  the  sunlight.  As  excep- 
tional instances  he  learned  that  one  acre  had  produced  a  crop  of  ninety- 
three  bushels  of  wheat,  and  that  nine  hundred  bushels  had  been  grown 
on  ten  acres,  the  result  of  extreme  care  in  planting,  irrigation,  manur- 
ing, and  cultivation.  Salt  Lake  City,  which  had  neither  a  tree  nor  a 
shrub  when  first  settled  by  the  Mormons,  is  now,  by  the  aid  of  its  sys- 
tem of  irrigation,  adorned  with  great  numbers  of  locust  and  cotton- wood 
trees,  the  former  raised  from  the  seed,  the  latter  transplanted  from  the 
mountain  canons.  Every  street  has  its  stream  of  water,  and  every 
garden  in  the  town  is  regularly  watered  under  the  direction  of  commit 
sioners. 

SEWAGE. 

SEWAGE  AJT  ALDERSHOTT,  ENGLAND. 

The  Aldershott  Sewage  farm,  consisting  of  about  100  acres,  was  orig- 
inally a  tract  of  sand  covered  with  large  flints,  of  irregular  level  and 
broken  by  knolls,  on  which  were  small  clumps  of  heather.  An  analysis 
of  the  soil  showed  95  per  cent,  of  silica,  3  per  cent,  of  protoxide  of  iron, 
and  2  per  cent,  of  vegetable  refuse.  The  knolls  having  been  pared  down 
and  the  land  otherwise  prepared  by  plowing,  sewage  was  turned  on 
from  pipes  leading  from  the  troop  barracks  and  the  cess-pools  at  South 
Camp,  two  miles  distant.  In  three  years  the  tract  has  been  changed 
from  a  sandy  waste  into  a  flourishing  farm.  During  the  last  year  six 
luxuriant  crops  of  Italian  rye  grass  were  gathered  on  the  farm,  the 
cuttings  being  made  April  11,  May  26,  June  25,  July  22,  in  August, 
and  in  October.  The  yield  of  the  year  averaged  from  ten  to  twelve  tons 
per  acre.  After  two  years  under  Italian  rye  grass,  table  turnips, 
swedes,  cabbages,  and  potatoes  are  sown.  The  operations  of  Mr.  Black- 
burn, the  lessee,  have  relieved  the  English  government  of  a  great  per- 
plexity as  to  the  satisfactory  disposal  of  the  sewage  in  question,  the 
removal  of  which  had  previously  cost  £1,200  to  £1,500  per  annum,  even 
then  creating  so  great  a  nuisance  that  a  chancery  injunction  was  ob- 
tained to  stop  its  being  turned  into  the  river  Blackwater. 

PROFIT  FROM  SEWAGE  IRRIGATION. 

C.  W.  Johnson,  the  well-known  English  chemist,  reports  on  profits 
obtained  in  growing  Italian  rye  grass,  in  18G8,  on  thirty  acres  near 
Croydon,  England,  receiving  irrigation  by  sewage,  and  managed  by 
the  Croydon  board  of  health.  The  land,  a  cold,  stiff  clay,  being  near 
London,  brought  a  rent  of  £10  per  acre,  and  was  already  prepared  for, 
and  in  actual  reception  of,  sewage  irrigation.  A  large  first  crop  had 
been  gathered  by  an  outgoing  tenaut  in  the  opening  of  the  season ; 
and  the  subsequent  receipts  from  sales  of  grass  cut  up  to  date  of  Octo- 
ber 60  were  £G13  17*.,  the  purchaser  cuttiug  and  carting  the  grass  at 
his  own  expense.    The  estimated  total  value  of  the  grass  crox>  of  the 
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season  was  £913  18*.  As  the  sewage  was  self-distributed,  only  the 
wages  of  labor  and  the  rent  are  included  in  the  current  expenses,  viz: 
Wages,  £114  18*.;  rent,  (of  thirty-six  acres,  the  total  area  of  the  farm, 
including  buildings,  roads,  and  non-irrigated  portions,)  £360;  total, 
£474, 18$.  The  profit  of  the  entire  growth  of  the  season  was  £438  19s.. 
being  an  average  of  £14  12*.  8d.  per  acre  of  grass.  Mr.  Johnson  re- 
marks that,  owing  particularly  to  the  necessity  of  allowing  a  continuous 
flow,  sewage  irrigation  is  better  adapted  to  grass  than  to  other  crops. 

LAYING  OUT  LAND  FOR  RECEPTION  OF  SEWAGE. 

W.  Hope  informs  English  agriculturists  that  in  case  of  a  dead  flat, 
necessitating  an  artificial  fall,  and  where  ouly  horses  can  be  had  to  move 
soil,  he  is  willing  to  contract  to  properly  lay  out  lands  for  the  reception 
of  sewage,  by  ridging  and  furrowing,  for  £3  per  acre  in  addition  to  the 
expenses  of  ordinary  cultivation,  which  can  be  brought  in  to  aid  the 
formation  of  the  land.  Iu  cases  otherwise  similar,  where  the  steam- 
plow  is  employed  on  the  farm,  the  cost  of  preparation  for  sewage  could 
be  greatly  diminished.  Where  there  is  any  slope,  even  if  quite  small, 
and  the  steam-plow  is  used  in  tillage,  the  farmer  need  be  at  no  expense 
beyond  that  of  his  ordinary  cultivation,  and  that  of  striking  a  furrow 
on  top  of  the  ridge  as  a  carrier  for  the  sewage,  which  flows  by  gravi- 
tation. The  Edinburgh  (Scotland)  water-meadows  are  principally  laid 
out  on  the  ridge  and  furrow  system  of  preparation  for  sewage.  Thirty 
years  ago  these  meadows  were  considered  worthless,  but  have  been  so 
greatly  improved  by  the  use  of  sewage  that  portions  have  been  let  by 
auction  at  an  annual  rental  of  £42  per  acre.  The  ridge  and  furrow 
system  necessitates  at  the  outset  a  large  outlay,  often  amounting,  in 
England,  to  £60  or  even  £80  per  acre,  varying  greatly  according  to  tho 
nature  of  the  soil  and  the  form  of  its  surface. 

FARM  MANAGEMENT. 

AN  AMERICAN  CATTLE  FARM. 

J.  T.  Alexander,  of  Morgan  County,  Illinois,  the  celebrated  cattle 
dealer,  migrated  from  Ohio  to  Illinois  in  1841,  with  little  capital  other 
than  health  and  energy,  which  have  enabled  hiiii  to  attain  his  present 
position.  Mr.  Alexander's  "  Home  Farm  "  is  situated  in  Morgan  County, 
and  consists  of  about  9,000  acres ;  is  highly  improved,  and  chiefly  de- 
voted to  grazing.  From  this  farm  he  sends  three  to  four  thousand  fat 
cattle  yearly  to  the  New  York  market.  His  "Buoadlands  Farm"  is 
situated  in  the  southeastern  part  of  Champaign  County,  and  has  been 
under  the  management  of  C.  L.  Eaton,  who  has  furnished  the  informa- 
tion embodied  in  the  present  statement.  The  "  Broadlands  Farm"  is 
almost  square  in  form,  and  contains  nearly  forty- two  square  miles.  It 
is  entirely  surrounded  by  an  Osage  orange  hedge,  from  one  to  two 
years'  growth,  set  on  a  ridge  made  by  a  large  ditching-plow,  the  ridge 
being  fourteen  feet  wide  at  the  base.  There  are  ou  the  farm  about  one 
hundred  miles  of  Osage  hedge,  and  eighty -five  miles  of  board  fence. 
Two  hundred  acres  are  covered  by  ponds,  made  by  embankments  across 
sloughs.  During  the  season  of  1869  there  have  been  5,000  acres  in 
corn,  and  1,400  acres  in  small  grain,  &c,  though  the  farm  is  chiefly  used 
for  the  summer  grazing  of  cattle.  Four  thousand  head  of  Texas  cattle, 
received  March  1,  besides  some  native  stock,  have  been  pastured  this 
year  for  fall  shipment  to  New  York.  In  addition  to  this  stock,  there 
were  on  the  farm  twenty  breaking  teams,  of  five  yoke  each;  one  hun- 
dred horses  and  mules,  and  five  hundred  to  six  hundred  hogs,  of  differ- 
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ent  ages,  a  mixed  breed  of  Berkshire  and  Chester  White,  the  former 
predominating.  A  blacksmith's  and  a  carpenters  shop  are  in  constant 
operation  during  the  season,  making  and  repairing  implements.  One 
hundred  and  sixty  men  are  employed  and  are  boarded  on  the  farm.  An 
accurate  account  shows  the  cost  of  board  to  have  averaged  33  cents  per 
day  for  each  man.  The  cooking  is  done  by  men.  In  this  enumeration 
of  force  are  comprised  a  superintendent,  a  general  foreman,  six  foremen, 
a  bookkeeper,  a  baker,  a  blacksmith,  a  carpenter,  a  butcher,  and  seven 
cooks.  The  farm  is  divided  into  seven  departments.  The  headquarters 
are  in  the  center,  with  six  stations  at  convenient  points  on  the  farm. 
A  cook  is  located  at  each  of  the.se  points,  and  draws  supplies  from 
headquarters. 

A  NEW  HA^rPSHTRE  FARM. 

Levi  Bartlett,  of  Warner,  New  Hampshire,  sends  an  account  of  the 
farm  of  J.  B.  Walker,  of  Concord,  New  Hampshire.  It  comprises  three 
hundred  acres,  arable  land,  permanent  pasture,  and  woodland.  The 
tillage  land  includes  one  huudred  and  ten  acres  of  intervale,  nearly 
level,  and  free  from  obstructions  to  the  plow;  also  twenty-five  acres  of 
low  meadow,  improved  by  draining.  Six  acres,  well  manured,  are 
annually  put  in  corn,  yielding  fitly  to  sixty  bushels  per  acre,  worth 
$1  25  to  $1  50  per  bushel.  The  presence  of  twitch  grass  has  required  a 
heavy  outlay  on  the  corn  crop,  it  being  necessary  to  go  over  the  field 
three  times  with  cultivator  and  hand  hoe.  This  crop  for  1868  cost  in 
cultivation  650  per  acre;  yet  the  net  profit  was  $33  94  per  acre,  with 
the  promise  of  larger  profits  in  succeeding  crops  of  hay.  One  season 
of  corn  or  oats  on  a  given  plot  is  followed  bj-  several  years  of  grass. 
Oats  or  other  £rain  following  the  corn  have  been  found  to  grow  too 
rank,  and  to  lodge,  harvesting  being  rendered  comparatively  un profit 
able.  Mr.  Walker  grows  about  six  acres  of  oats  yearly,  mostly  on  in- 
verted sod,  averaging  fifty  bushels  per  acre,  worth  75  cents  per  "bushel 
They  are  cradled  and  threshed  by  hand,  in  order  to  maintain  the  straw 
in  condition  for  filling  beds,  for  which  purpose  it  sells  readily  at  $14 
per  ton.  Hay  is  the  most  profitable  product,  and  the  farm  is  conducted 
chiefly  with  a  view  to  that  crop.  The  grass  lands  are  generally  mowed 
six  years  in  succession,  yielding  at  least  two  tons  of  hay  per  acre  annu- 
ally" The  crop  amounts  to  about  140  tons — 110  tons  English  hay, 
the  remainder  meadow  hay  of  varying  quality.  Sixty  to  75  tons  are 
sold  annually,  at  an  average  for  the  last  five  years  of  $20  to  $25  per 
ton.  The  farm  stock  consists  of  two  large  horses,  four  large  oxen, 
(colored  Devons,)  eight  cows,  and  young  stock  of  different  sexes  and 
ages,  making  a  total  of  twenty-seven  head.  The  cows  and  young  stock 
are  chiefly  full-blooded  Durham.  The  manure  from  this  stock,  with  the 
addition  of  about  $200  worth  of  stable  manure,  purchased  annually, 
steadily  increases  the  fertility  of  the  farm.  Besides  the  arable  lands 
already  mentioned,  the  farm  contains  forty  acres  of  pasture  and  one 
hundred  acres  of  valuable  timber  and  woodland. 

DAISY  FARMING  IN  MICHIGAN. 

The  following  abstract  of  a  statement  made  to  the  Department  by  M. 
L.  Frazier,  of  Hudson,  Michigan,  presents  a  noteworthy  instance  of 
good  farming  on  a  moderate  scale  in  the  west.  His  farm  consists  of 
eighty-two  acres,  of  which  sixty-two  acres  are  improved,  being  chiefly 
devoted  to  dairy  purposes.  During  the  season  of  1869  he  kept  fifteen 
cows,  from  the  milk  of  which  he  manufactured  and  sold  over  5,000 
pounds  of  cheese,  for  which  he  received  $720;  besides  450  pounds  of 
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butter,  amounting  to  $135.  The  whey  and  buttermilk  were  fed  to  his 
pigs.  Eighty  dollars  were  received  for  manufacturing  cheese  for  a 
neighbor,  at  two  cents  per  pound;  130  bushels  of  wheat  were  sold  for 
$189;  200  bushels  of  apples,  $85;  pork,  $260;  and  live  stock  of  different 
kinds,  $282;  the  total  sales  amounting  to  $1,751.  This  was  independent 
of  supplies  for  the  family.  The  farm  work  was  done  by  Mr.  Frazier 
and  his  boys,  with  the  exception  of  some  transient  labor,  for  which  he 
paid  in  work  with  his  mowing-machine.  At  the  close  of  the  season  the 
condition  of  the  farm  was  quite  as  good  as  at  the  commencement  of 
1869. 

SMALL  SUGAR  PLANTATIONS  IN  LOUISIANA. 

Sugar  culture  in  the  south  was  formerly  supposed  to  require  a  large 
plantation  and  heavy  outlays  for  working  material.  u  Before  the  war," 
says  a  Louisiana  planter,  "  $50,000  would  have  been  considered  a  small 
sum  to  invest  in  sugar-houses  and  machinery;  but  now  there  is  a  great 
demand  for  the  little  western  sorghum  mill,  with  all  its  imperfections, 
costing  perhaps  $300  and  worked  by  two  small  mules.  With  such  ma- 
chinery I  have  seen  the  cultivator  of  a  few  acres  turning  out  eighty 
gallons  of  syrup  daily,  worth  in  New  Orleans  80  cents  per  gallon.  The 
land  in  my  neighborhood,  Bayou  Oukasha,  Parish  St.  Landry,  is  a  light 
alluvial  loam,  black  and  rich,  and  can  be  broken  up  to  any  desirable 
depth  with  two  good  mules.  One  neighbor^  a  young  man  from  Penn- 
sylvania, but  for  some  years  resident  in  Louisiana,  made  a  remarkable 
crop  last  season.  He  had  but  70  acres  of  cane,  from  which  he  made  193 
hogsheads  of  sugar,  averaging  1,200  pounds  each,  and  400  barrels  of 
molasses,  with  abundance  of  corn.  He  employed  twelve  laborers  regu- 
larly, besides  eighteen  or  twenty  additional  hands  in  getting  in  the  crop. 
The  net  profits  were  $21,000."  The  narrator  adds  that  the  Opelousas 
prairies  are  not  inferior  in  richness  to  those  of  Illinois,  producing  cot- 
ton, cane,  and  corn  in  abundance.  Droves  of  cattle  and  horses  subsist, 
winter  and  summer,  on  the  natural  grasses.  These  fine  lands,  with  tol- 
erable improvements,  may  be  bought  for  five  to  ten  dollars  per  acre. 

ADVANTAGE  OF  CAPITAL  IN  FARMING. 

In  an  address  before  the  Frainlingham  Farmers'  Club,  near  the  close 
of  1869,  Mr.  Mechi  stated  that  for  his  farm  of  170  acres  he  paid  £23  per 
acre,  and  invested  nearly  as  much  more  in  buildings,  drainage,  roads, 
clearances,  and  machinery.  These  outlays  he  regarded  as  constituting 
his  invested  capital  as  landlord,  claiming  in  return,  as  yearly  rent,  £2 
per  acre,  or  about  four  and  one-half  per  cent.  Further  outlay  consid- 
ered as  capital  invested  by  him  in  his  capacity  of  tenant  farmer,  averaged 
per  acre  as  follows :  December  31, 1808,  live  stock,  £6  10s.;  farm  houses, 
£1  Is.;  tillages,  manure,  &c,  £3  15s.  6d.;  implements  and  machinery, 
£2  10*.;  hay,  corn,  &c,  unsold,  £2  5s.; — total  per  acre,  £16  Is.  6d. 

With  this  tenant's  capital  of  £16  per  acre,  he  has  for  several  years 
obtained  from  the  farm  an  annual  surplus  of  more  than  £G00  available 
for  rent  and  profit,  after  paying  all  expenses.  The  statement  car- 
ried out  for  the  170  acres  shows  a  landlord's  capital  of  about  £7,800, 
giving  a  rent  income  of  nearly  four  and  one-half  per  cent. ;  and  a  ten- 
ant's capital  of  £2,720,  giving  a  profit  of  over  £260,  or  nearly  ten  per 
cent.,  after  payment  of  rent  and  expenses.  Mr.  Mechi  states,  however, 
that  his  average  annual  profit  as  tenant  for  a  course  of  years  has  been 
twelve  and  one-half  per  cent.  His  large  outlay  for  live  stock,  which  he 
feeds  mostly  on  purchased  food,  is  the  key  to  his  frequent  and  extraor- 
dinary crops  and  large  profits;  for  through  this  means  he  is  enabled  to 
apply  great  ^quantities  of  rich  manure  to  his  dee^V^  e^\!\N^\&^\asA% 
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Such  a  system  accounts  for  his  production  of  forty  tons  of  mangels  per 
acre  in  1869,  and  for  his  frequent  production  of  forty-eight  to  sixty-four 
bushels  of  wheat  per  aero.  Yet  the  soil  of  his  farm  was  naturally  poor, 
ueeding  more  outlay  to  keep  it  in  condition  than  would  be  required  on 
better  land;  and  experience  had  convinced  him  that  ho  could  have  done 
better  with  a  tenant's  capital  of  £20  to  £25  per  acre.  Man3r  farmers  in 
Norfolk  and  Lincolnshire  employ  a  capital  of  £20  to  £30  per  acre  ad- 
vantageously.   In  respect  to  the  preparation  of  the  soil  Mr.  Mechi  adds: 

To  farm  to  the  great  ust  lid  vantages  the  soil  and  subsoil  to  the  depth  of  three  feet  should 
be  well  manured  ;  now  wo  only  manure  the  top  live  or  six  inches.  Our  root  and  green 
crops  can  never  be  over-manured,  for  they  feed  iu  the  deep  subsoil,  when  in  a  fit  con- 
dition. Market  gardeuers  understand  this  well,  and  around  the  metropolis  they  easily 
grow  seventy  tons  of  mangels  per  acre,  ami  other  crops  in  proportion. 

COST  OF  I1EDGES. 

A  farmer  in  Mahouiug  County,  Ohio,  states  that  he  has  had  an  Osage 
orange  hedge  on  his  farm  for  eleven  years,  and  that  on  a  neighboring 
property  is  one  nineteen  years  old.  Of  this  description  of  hedge  he 
says: 

It  grows  rapidly,  makes  a  good  and  oruamontal  hedge,  iu  a  short  time,  and  endure* 
our  heat  and  cold,  extreme  droughts  and  wet  se;isons,  flourishing  almost  equally  well  in 
all  soils,  on  hill-side  or  lowland. 

He  gives  the  following  statement  of  the  first  cost  of  the  hedge  per 
100  rods,  calculated  for  that  region  at  date  of  February,  1809:  Cost  ot 
3,300  good  plants,  at  H  per  1,000,  retail,  813  20;  of  preparing  the 
ground  and  setting  the  plants,  $4;  total,  $17  20.  For  three  to  five  years 
after  planting,  the  hedge  will  require  as  much  labor  as  would  be  ex- 
pended during  that  time  on  a  row  of  corn  of  equal  length,  after  which 
it  will  turn  stock  better  than  any  other  kind  of  fence.  It  should  be 
trimmed  yearly  with  a  common  mowing  scythe,  one  man  trimming  one 
hundred  and  fifty  to  two  hundred  rods  per  day. 

THE  OSAGE  OUANGE   IN  DELAWAIiE. 

In  New  Castle  County,  Delaware,  Osage  orange  hedges  are  iu  exteu 
sive  use.  An  agriculturist  of  that  section  says  that  he  has  several 
miles  of  such  hedge  on  his  farm,  and  that  he  does  not  know  a  farm 
where  it  is  not  used  to  some  extent.  He  adds  that  within  the  four  hun 
dred  and  twenty-four  square  miles  which  the  county  contains,  there 
exist  more  than  one  thousand  miles  of  hedge.  This  hedge  is  found  to 
be  thoroughly  strong  and  tight,  and  it  is  believed  that  for  the  region  in 
question  no  other  fence  equals  it.  With  rails  and  posts  at  §12  50  per 
hundred,  one  rod  of  good  post  and  rail  fence  costs  §1.  This  fence  will 
last  about  fifteen  years,  and  then  need  resetting.  One  rod  of  first-rate 
hedge  costs  about  50  cents.  The  correspondent  says  that  he  would  be 
willing  to  fill  a  large  contract  at  that  rate.  If  properly  treated  such  a 
hedge  would  last  a  hundred  years.  The  oldest  hedges  in  his  neighbor 
hood  are  of  about  twenty  years'  standing,  aud  are  in  thoroughly  good 
condition.  Some  of  these  hedges  divide  fields  where  the  land  will 
readily  command  $200  per  acre.  The  usual  dimensions  are  about  five 
feet  in  height  and  four  feet  in  width. 

LIVE  STOCK. 

FAT  STEERS. 

Geo.  Ayrault,  of  Poughkeepsie,  New  York,  reports  to  the  Department 
on  four  steers,  seven-eighths  short-horn,  raised  by  him  and  sold  near  the 
close  of  1869  to  Wm,  Lalor,  of  Center  Market,  New  York  Citv,  for  83,2W; 
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the  age  of  one  of  the  auimals  being;  seven  years,  and  of  the  others  six 
years.  The  largest  stood  about  six  feet  high,  with  a  girth  of  ten  feet; 
and  the  weight  of  the  animals  was  3,300  pounds,  3,320  pounds,  3,406 
pounds,  and  3,440  pounds,  respectively;  their  proportions  being  good, 
notwithstanding  their  enormous  size.  The  aggregate  gain  in  weight 
during  the  season  of  1860  was  1,460  pounds.  The  net  beef  weight  of  the 
larger  pair,  after  slaughter,  was  4,537  pounds,  exceeding,  it  is  claimed, 
that  of  any  other  pair  of  beeves  ever  fattened.  Their  average  weight  at 
the  age  of  three  years  was  1,850  pounds.  After  attaining  this  age  each 
received  daily  a  peck  of  corn  meal  and  wheat  shorts,  or  oatmeal,  com- 
bined, divided  into  two  feeds,  and  as  dessert,  a  peck  of  sugar  beets  twice 
a  day.  In  summer,  until  lately,  their  only  feed  was  grass,  supplemented 
with  a  little  sweet  hay.  The  second  winter  the  daSy  feed  of  meal  was 
increased  to  ten  quarts  each,  given  in  two  feeds.  In  the  summer  of 
1869  each  received  one  pecK  of  meal  per  day,  given  at  morning  and  at 
night;  and  in  the  winter  following  twelve  quarts  of  meal  daily,  in  three 
feeds,  besides  roots.  In  their  course  of  feeding  they  have  had,  in  win- 
ter, the  best  of  early  cut  hay  from  old  meadows,  and  have  usually  had 
access  to  it  in  the  summer.  They  were  not  closely  confined  in  winter^ 
usually  having  the  run  of  a  small  yard,  with  access  to  water,  and  with 
sheds  under  which  they  could  lie  protected  from  the  storms,  and  were 
tied  at  feeding  time. 

It  is  Mr.  Ayraultfs  opinion  that  when  cattle  are  fattening,  and  it  is 
desired  to  give  them  all  the  grain  they  will  eat  without  clogging,  it  is  im- 
portant to  feed  three  times  a  day ;  and  he  considers  beets,  or  their  equiv- 
alent, essential  in  winter  in  promoting  the  growth  of  grain-fed  cattle. 
He  does  not  advise  heavy  feeding  for  beef  until  animals  are  well  grown, 
bis  practice  being  to  maintain  his  stock  in  merely  a  thrifty  condition 
until  they  reach  the  age  of  three  years. 

A  committee  of  the  Farmers'  Club,  American  Institute,  reporting  on 
these  cattle,  state  that  they  find  that  the  only  profit  arising  from  the 
last  year's  growth  of  the  animals  lay  in  the  increased  or  "  fancy"  rates 
obtained  on  account  of  magnitude,  and  that,  in  Mr.  Ayrault's  judgment, 
five  years  are  the  age  at  which  fattened  cattle  will  probably  give  the  great- 
est profit  to  the  feeder. 

STOCK-RAISING  VS.  DAIRYING. 

It  is  an  agricultural  axiom  that  situation  and  soil  should  determine 
the  choice  between  different  branches  of  farming.  In  reference  to  the 
profits  obtained  from  stock-raising  in  Champaign  County,  Illinois,  a 
grazier  of  that  section,  doing  a  large  and  profitable  business,  recently  said 
that  as  a  matter  of  convenience  he  made  the  butter  and  cheese  used  in 
his  family,  and  grew  wheat  sufficient  for  his  house  consumption,  but  that 
as  a  matter  of  pecuniary  profit  he  believed  he  should  gain  by  paying  50 
cents  per  pound  for  butter,  25  cents  for  cheese,  and  $12  per  barrel  for 
flour.  The  land,  labor,  and  capital  required  to  furnish  him  with  butter, 
cheese,  and  flour  would  feed  and  handle  fifty  steerc,  the  profit  from  which 
would  be  sufficient  to  supply  half  a  dozen  families  like  his  own  with  the 
articles  named. 

TRANSPORTATION  OF  CATTLE. 

The  Highland  Agricultural  Society  of  Scotland  recently  awarded  a 
gold  medal  or  £10  to  George  Menzies,  of  Staffordshire,  England,  for  a 
report  on  the  conditions  which  should  regulate  the  carriage  of  stock  by 
railway  and  by  sea,  as  well  as  transit  by  common  roud.  The  report  pro- 
poses changes  in  the  construction  of  cattle  trucks,  ov  cars,  one  of  which 
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consists  in  making  the  upper  half  of  the  sides  of  the  truck  to  open  out- 
ward like  doors.  Troughs  are  to  be  erected  at  suitable  heights  and  at 
proper  distances  on  side  tracks,  and  are  to  be  filled  with  water.  Sup- 
plies of  hav  are  to  be  furnished  at  proper  stations,  by  the  railway  com- 
pany, and  by  compulsory  regulation  a  fixed  weight  is  to  be  given  to  each 
animal  every  six  or  seven  hours,  under  the  superintendence  of  a  railway 
employ^  who  is  to  forward  a  bill  of  supplies,  which  the  stock  owners 
must  discharge. 

At  the  quarterly  meeting  of  the  Edinburgh  Chamber  of  Commerce, 
January  14, 1869,  Mr.  Eeid,  of  Granton,  strongly  denounced  the  cruel- 
ties of  the  current  mode  of  railway  transportation  of  cattle,  and  i>ointed 
out  the  natural  consequences,  viz.,  mechanical  injuries,  and  even  death, 
and  always  the  direct  promotion  of  disease.  He  cited  the  declaration 
of  an  experienced  London  salesman,  that  cattle  worth  £30  to  £40  each 
are  depreciated  £5  each  during  the  journey  from  the  north  of  Scotland 
to  London.  The  opinion  was  expressed  that  the  only  way  to  secure 
proper  rules  of  transportation  is  for  government  to  enact  stringent 
regulations  to  that  purpose. 

SALES  OF  SHORT-HORNS  IN  ENGLAND. 

The  following  statement  of  average  prices  is  made  up  from  records  of 
sales  of  English  short-horns  occurring  in  different  localities  from  April 
22  to  June  23, 1869 :  25  cows  and  heifers  sold  at  an  average  price  of 
$469  75 ;  14  bulls  and  calves  at  an  average  of  $175 ;  23  heifers  averaged 
$351  25  -j  20  bulls  averaged  $284  75 ;  34  cows  and  heifers  averaged 
$335  50 ;  18  bulls  and  calves,  $239  75 ;  48  cows  and  heifers,  $161  75 ; 
14  bulls  and  calves,  $153 ;  average  rates  per  animal  of  four  other  herds, 
for  cows  and  heifers,  $195  25,  $143,  $134  25,  $213 )  and  for  bulls  and 
calves,  $130  50,  $210,  $S5  75,  $119  25. 

STEAMING   FOOD   CHEAPLY. 

A  farmer  recommends,  from  personal  experience,  the  following 
economical  steaming  apparatus :  A  large  box,  made  steam-tight,  placed 
within  a  larger  box,  with  some  non-conducting  material,  such  as  saw- 
dust, packed  between,  at  least  twelve  inches  thick.  The  food  to  be 
cooked  being  placed  in  the  steam-box,  hot  water  is  to  be  turned  in  and 
the  apparatus  covered  tightly  with  woolen  covers  in  order  to  confine 
the  heat. 

CUKE   OF   PLEUROPNEUMONIA. 

Sir  W.  Miles  writes  to  the  Wincanton  Petty  Sessions,  Somerset  Coun- 
ty, in  England,  that  after  having  had  the  pleuro-pneumonia  in  his  herd 
for  nearly  eighteen  months,  he  has  arrested  its  progress  by  causing  the 
herd  to  inhale  carbolic  acid  night  and  morning,  which  stopped  the  dis- 
ease. The  acid  was  mixed  with  water,  and  sprinkled  with  a  watering 
pot  on  saw-dust,  put  under  the  fore  feet  of  the  cattle  when  tied  up. 
Cures  are  also  reported  by  causing  the  cattle  to  inhale  the  fumes  of 
sulphur. 

REMEDY  FOR  FOOT-ROT. 

The  following  is  reported  by  Australian  inspectors  of  sheep  as  an  effi- 
cacious remedy  for  fo  ot-rot: 

Mix  carbolic  acid  with  an  adherent  and  greasy  substanco,  thus  forming  a  plaster 
which  will  adhere  to  th  e  foot  of  the  sheep  for  two  or  three  davB,  prevent  contact  of 
air,  and  allow  time  for  pr  odnction  of  the  desired  healing  effect.  Where  this  particular 
method  of  individual  apj  >lication  is  not  practicable  on  account  of  the  number  of  dis- 
eased sljeep,  a  trough  ma  ,y  be  filled  with  the  medicated  mixture  and  the  sheep  (their 
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feet  having  been  carefully  pared)  mado  to  pass  through  it,  when  their  feet  become  im- 
pregnated with  the  substance. 

ACCLIMATION  OF  THE  YAK. 

The  report  of  the  French  Acclimation  Society,  read  at  its  thirteenth 
annual  meeting,  in  1868,  states  that  the  Thibetian  yak  introduced  in  some 
portions  of  Prance  is  likely  to  prove  serviceable.  The  pure-bred  and 
the  half-bred  are  adapted  to  mountain  regions,  are  robust,  indifferent 
to  variations  of  season,  tractable,  and  admirable  substitutes  for  mules, 
besides  giving  good  promise  as  butchers'  meat. 

steaming  food. 

Dewey  &  Stewart,  of  Oswego,  Michigan,  commenced  steaming  food 
for  stock  in  the  fall  of  1868.  They  use  an  engine  of  six  to  eight  horse- 
power in  cutting  hay,  straw,  stalks,  &c,  and  in  the  steaming  operation, 
and  have  fed  64  head  of  cattle,  7  horses,  and  350  sheep  on  cooked  food, 
fattening  22  head  of  cattle  and  70  sheep.  They  have  had  the  straw 
from  55  acres,  hay  from  50  acres,  and  corn-stalks  from  18  acres.  By  the 
addition  of  two  pounds  of  bran  to  the  bushel  of  straw  they  claim  to 
have  obtained  a  better  food  material  than  hay.  From  careful  estimate 
they  judge  that  they  saved  one-third  in  the  expense  of  wintering  their 
stocky  which  accepted  the  food  with  relish,  and  were  kept  healthy  and 
thriving. 

ADVANTAGES  OF  COOKING  FOOD. 

A.  W.  Knapp,  of  Bangall,  Dutchess  County,  New  York,  having 
cooked  food  for  a  stock  of  twenty-live  cows,  says: 

The  results  are  that  my  stock  improved,  the  quantity  of  milk  increased  about  one- 
quarter,  as  near  as  I  can  estimate  it,  and  I  did  not  use  more  than  three-quarters  the 
amount  of  hay  when  cooked  that  I  did  when  dry.  I  cooked  meal  with  the  hay.  I  am 
thoroughly  convinced  of  the  great  advantages  of  cooking,  and  I  propose  next  winter  to 
cook  for  sixty  head. 

A  LAfiOE  DAHJY  FARM. 

The  following  is  an  abstract  of  a  statement  made  to  the  Department 
by  F.  Leser  &  Co.,  proprietors  of  the  Woodland  and  Mont  Cabanne 
dairy  farm,  near  St.  Louis,  Missouri : 

The  farm  is  about  one  mile  wost  of  the  limits  of  St.  Louis,  and  contains  between 
700  and  800  acres,  one-half  of  which  is  in  pasture,  the  remainder  in  meadow  and  ara- 
ble land.  There  is  an  abundance  of  good  water  on  the  farm.  The  horse  stable  con- 
tains 48  horses.  The  principal  cow  stable  will  accommodate  672  cows,  arranged  in 
twenty-  four  rows,  twenty-eight  cows  to  each  row ;  one  milker  being  allotted  to  each 
row.  The  milkers  are  chiefly  Swiss.  The  building  is  400  feet  long  and  100  feet  wide, 
with  a  height  of  15  feet  in  the  center.  Numerous  windows  in  the  sides  of  the  building 
and  several  ventilators  admit  light  and  fresh  air,  and  serve  to  properly  regulate  the  tem- 
perature. The  building  is  very  cool  and  airy  in  summer,  and  during  the  coldest  weather 
the  thermometer  does  not  range  below  fifty  degrees.  In  the  south  end  of  the  building 
are  the  rooms  of  the  men,  the  store-room,  and  the  office  of  the  foreman.  Along  the 
east  side  extends  a  plank  road  30  feet  wide,  on  which  12  doors  open  to  discharge  and 
receive  the  cattle.  Within  the  building  and  between  these  doors  are  twenty-four 
boxes,  into  which,  through  openings  above,  the  daily  feed  of  the  cows  is  discharged 
from  wagons  driven  along  the  plank  road.  About  four  hundred  yards  from  this  staole 
is  the  milk-house,  with  a  fine  spring  of  water,  and  with  suitable  facilities  for  cooling 
the  milk.  Near  by  is  an  ice-houso,  holding  about  two  hundred  tons ;  also  machinery 
for  forcing  water  up  to  the  stables,  and  facilities  for  steaming  and  cleaning  the  cans. 

The  number  of  cows  kept  on  the  farm  varies  from  about  640  in  the  spring  to  840  in 
the  fall.  There  are  also  a  dozen  bulls.  The  cows  are  turned  out  daily,  except  in  cold 
or  stormy  weather,  when  they  are  watered  in  the  stable.  During  the  summer  they 
remain  in  the  stable  only  from  3  o'clock  till  6  o'clock  in  the  morning,  and  from  3 
o'clock  tiU  6  o'clock  in  the  afternoon,  for  purposes  of  feeding  and  milking.  It  re- 
quires less  than  half  an  hour  to  get  the  cows  back  each  to  her  own  staU.  The  milking 
occupies  two  hours ;  and  soon  alter  it  commences  the  milk  is  taken,  one  hundred  gal- 
lons at  a  time,  to  the  spring-house,  and  immediately  poured  through  strainers  into  tin 
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buckets,  holding  euuh  about  eiglit  gallons,  which  are  placed  up  to  tbe  brim  in  the 
water.  This  procedure  is  found  essential  to  removing  the  animal  odor,  and  to  keep 
the  milk  sweet.  After  the  milk  has  stood  six  hours,  the  cream  collected  on  the  sur- 
face is  separated.  The  milk  and  the  cream  are  taken  to  customers  twice  a  day.  Milk 
and  cream  prepared  in  the  manner  stated,  and  packed  in  ice,  have  been  kept  sweet 
from  ten  to  twelve  days  in  the  summer.  Largo  quantities  are  furnished  by  this  dairy 
to  the  Memphis  and  New  Orleans  boats,  supplies  being  laid  in  for  the  round  trip. 

The  daily  feed  of  a  cow  during  the  winter  consists  of  about  one-half  of  a  bushel  of 
brewers'  grains,  six  gallons  of  distillery  slop,  mixed  with  two  to  five  pounds  of  ship  stuff, 
malt  sprouts,  bran  and  Indiau  or  cotton-seed  meal,  and  six  to  ten  pounds  of  good  hay, 
principally  Hungarian.  The  cutting  of  green  rye  is  commenced  about  the  first  of  May. 
During  the  season  of  1869  fifty  acres  of  rye,  forty  acres  of  oats,  twenty  acres  of  clover, 
and  eighty  acres  of  Iudian  corn  were  fed  out.  The  average  yield  per  cow  for  the 
month,  including  the  dry  stock,  (one-quarter  of  the  whole  number,)  ranges  from 
twenty-eight  gallons  in  November  to  forty-three  gallons  in  May  and  June.  This  unfa- 
vorable result  is  attributed  to  the  small  proportion  of  good  milkers  among  the  milch 
cows  brought  to  market.  Of  the  686  calves  sold  during  the  year  536  were  born  at  the 
dairy.  No  calves  are  reared.  Putting  the  statement  of  average  yield  in  another 
form,  and  adding  one-third  for  dry  stock,  the  daily  average  per  cow  actually  in  milk 
ranged  from  five  quarts  through  November  to  seven  and  two-thirds  quarts  in  May  and 
June.  The  total  amount  of  milk  obtained  per  month  ranged  from  28,000  gallons  in 
the  spring  to  22,000  gallons  in  the  fall.  Cows  growing  dry  in  the  fall,  unless  good 
milkers,  are  sold  to  butchers,  and  are  replaced  by  purchases  made  from  time  to  time, 
but  with  some  difficulty,  as  most  of  the  cows  offered,  especially  in  the  spring,  are  very 
poor,  and  are  often  unable  to  overcome  the  change  of  food.  These  new  arrivals  re- 
quire constant  attention  and  careful  feeding  during  the  first  four  or  six  weeks. 

JOHN  JOHNSTON'S  DAIRY. 

The  dairy  of  John  Johnston,  the  veteran  agriculturist  of  Western 
New  York,  is  composed  of  grade  short-horns,  very  fat,  and  giving  large 
quantities  of  milk.  He  says  that  for  his  use  there  is  u  nothing  like  the 
Durham."  He  finds  it  best  to  milk  his  cows  three  times  a  day,  and  ob- 
tains from  each  a  pailful  at  a  milking.  The  cows  have  only  hay  and 
grass  winter  and  summer.  But  his  hay  is  very  superior  in  quality,  the 
product  of  skillfully  managed  grass-land  maintained  in  high  condition 
by  thorough  drainage,  liberal  manuring,  and  careful  exclusion  of  inju- 
rious vegetation. 

A  FIELD  FOR  DAIRY  FARMING. 

A  correspondent  of  the  St.  Louis  Journal  of  Agriculture  remarks  that 
while  St.  Louis  imports  large  quantities  of  butter  and  cheese  from  the 
east,  and  while  the  supply  of  milk  is  insufficient  for  the  city  demand, 
selling  at  forty  cents  i>er  gallon,  often  of  inferior  quality,  in  that  region 
it  requires  only  two-thirds  as  much  feed  to  winter  stock  as  is  necessary 
in  New  England  and  New  York,  and  that  the  cost  of  a  given  quantity 
is  less.  Within  forty  miles  of  the  city,  and  extending  along  the  Mara- 
mec  liiver,  are  broad,  fertile  valleys,  well  suited  for  dairy  purposes,  bor- 
dered by  rich  uplands,  from  the  bases  of  which  flow  hundreds  of  never- 
failing  springs,  and  through  the  entire  length  of  this  region  runs  the 
Pacific  railroad,  affording  the  necessary  facilities  of  transportation. 

MILK  AT  MOBILE. 

The  price  of  milk  at  Mobile  is  stated  to  be  SO  to  90  cents  per  gallon, 
the  greater  part  of  the  hay,  bran,  shorts,  &c,  used  for  feed  being  ob- 
tained from  the  north. 

COTTON-SEED  MEAL  FOR  MILCH  COWS. 

Leander  Morey,  of  Cumberland,  Ehode  Island,  in  a  recent  statement 
says  that  he  has  seven  large  and  excellent  cows  coming  in  at  different 
times  in  the  year.  He  markets  all  his  milk,  selling  the  year  around, 
and  on  this  account  prefers  to  buy  his  cows.  After  purchasing,  it  takea 
him  a  year  or  more  to  bring  the  animal  up  to  her  full  capacity.    In  sum- 
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iner  he  gives  eacli  cow  two  quarts  of  cotton-seed  meal  daily,  in  addition 
to  pasturage.  In  winter  four  quarts  of  cotton-seed  meal  and  two  to  four 
quarts  of  Indian  meal,  with  English  and  swale  hay.  If  out  of  cotton- 
seed meal  one  day,  his  cows  shrink  one  quart  each ;  neither  Indian  meal 
nor  wheat  shorts  will  bring  them  up  to  the  full  quantity.  After  again 
feeding  the  cotton-seed  meal  once  a  day,  they  regain  their  usual  product. 
Andrew  Belcher  feeds  about  the  same  number  of  cows  in  a  similar 
manner.  He  was  formerly  cautious  in  the  use  of  cotton-seed  meal,  but 
now,  after  buying  a  cow,  he  puts  her  at  once  on  full  feed  of  this  and  In- 
dian meal.  He  paid  $T0  in  the  spring  for  a  cow  which  was  said  to 
yield  twelve  quarts  daily.  This  yield  was  increased  to  eighteen  quarts 
daily.  Neither  Mr.  Morey  nor  Mr.  Belcher  has  ever  had  a  case  of  gar- 
get or  swelled  udder.  Two  other  herds  of  milch  cows,  a  few  miles 
distant,  in  Franklin,  Massachusetts,  are  fed  liberally  on  cotton-seed 
meal,  and  are  healthy  and  free  from  garget. 

•  COTTON-SEED  MEAL  IN  EGYPT. 

It  is  stated  that  in  Egypt  cotton-seed  meal  is  so  highly  valued  for  the 
production  of  oil,  and  of  cake  for  feeding  cattle,  that  it  bears  a  higher 
price  than  wheat. 

FEEDING  CABBAGES  AND  TURNIPS. 

Mr.  Birnie,  of  Springfield,  Massachusetts,  reports  to  the  State  Board 
of  Agriculture  that  he  feeds  cabbages  and  turnips  to  his  cows  after  milk- 
ing, with  good  results  and  with  no  injurious  effect  on  the  taste  of  the 
milk,  which  was  used  without  complaint. 

THE  CHEESE  TBADE  IN  CHICAGO. 

The  Chicago  Tribune  states  that  at  the  opening  of  1869  there  were  in 
that  city  three  firms  engaged  exclusively  in  the  cheese  trade,  doing  a 
total  annual  business  of  $900,000 ;  and  that  about  3,000  tons  of  cheese 
were  sold  in  the  Chicago  market  during  1868,  three-quarters  of  which 
came  frpm  the  State  of  New  York. 

HAY  AND  GRAIN. 

IMMEDIATE  CUBING  OP  HAY  AND  GRAIN. 

Mr.  Mechi,  the  well  known  English  agriculturist,  makes  the  follow- 
ing report  upon  a  recent  invention  in  England,  to  which  the  Society  of 
Arts  has  awarded  a  gold  medal  and  fifty  guineas : 

The  mechanism  is  very  simple  and  inexpensive.  A  rapidly  revolving  fan,  driven  by 
horses  or  by  steam  power,  is  attached  to  the  smoke  box  of  a  coke  furnace,  and  (a  ganzo 
screen  intervening)  withdraws  all  the  heat  which  otherwise  would  bo  carried  up  the 
chimney  or  shaft  and  be  wasted,  and  diffuses  it  among  the  grass  or  corn  sheaves  ex- 
posed to  its  blast.  Grass  cut  and  at  once  brought  to  the  mouth  of  the  hot  blast  is 
converted,  in  eight  or  ten  minutes,  into  fine  green  hay  of  the  very  best  quality,  lit  for 
immediate  sale  or  consumption. 

TRIZE  FOB  SYSTEM  OF  DRYING  GRAIN,  ETC. 

Among  the  prizes  offered  by  tlie  Royal  Agricultural  Society  of  Eng- 
land is  a  gold  medal  for  the  best  system  for  drying  grain  and  hay  in 
wet  weather,  sufficiently  economical  for  practical  purposes. 

MAKING  HAY  BY  MACHINERY. 

A  western  agriculturist  reports  the  cost  of  making  150  tons  of  ha^ 
by  the  aid  of  mowing  machine,  revolving  rake,  &c,  to  be  $il2  83,  oi 
about  75  cents  per  ton.  In  another  case  the  following  estimate  is  given 
of  the  actual  cost  of  cutting,  making,  and  stacking  37  tons  of  hay  taken 
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from  25  acres  of  land :  Two  teams  for  the  day,  $3 ;  two  extra  horses 
for  the  afternoon,  $1  50  $  two  men  on  mowers  for  the  forenoon,  $2 ; 
four  men  and  a  boy  for.  the  afternoon,  $5 ;  wear  and  tear  of  mowing 
and  gathering  machines  per  day  $5 — total  816  50,  being  at  the  rate  of 
45  cents  per  ton. 

COST  OP  MAKING  HAY. 

Returns  received  by  the  department  show  that  in  1869  the  cost  of 
cutting,  curing,  and  stacking  hay,  per  acre,  averaged  $4  51  in  New 
England,  $3  76  in  the  Middle  States,  $3  22  in  the  South,  and  $2  93  in 
the  West. 

CLOVER  IN  GEORGIA. 

Iii  the  early  part  of  1869  R.  L.  Bloomfield,  of  Athens,  Georgia,  cut 
two  tons  of  clover  to  the  acre. 

PROTECTION  OF  STANDING  GRAIN. 

In  some  parts  of  Europe,  as  a  protection  against  the  effect  of  heavy 
rains,  &c,  in  prostrating  grain,  portions  of  the  growing  crop  on  the 
outer  lines  of  the  field  are  tied  together. 

PROTECTION  AGAINST  WIRE- WORMS. 

For  the  protection  of  grain  crops  against  wire-worms  Mr.  Mechi  ad- 
vises the  sowing  of  six  bushels  of  salt  per  acre,  just  as  the  plants  are 
coming  through. 

WHEAT  ON  CORN  GROUND. 

Joseph  Wright,  of  Waterloo,  New  York,  on  land  which  has  been  two 
years  in  clover,  hauls  out  manure  in  the  winter ;  spreads  and  plows  in 
early  in  the  spring,  turning  the  sod  to  cover  the  manure,  and  then  as 
early  in  May  as  possible,  plants  corn.  Ajb  soon  as  the  corn  is  well 
glazed  he  harvests,  plows  the  land,  giving  it  a  thorough  pulveriza- 
tion, and  sows  wheat  on  or  before  October  10.  He  raised  45^  bush- 
els of  wheat  per  acre  on  this  corn  land  the  past  season,  while  he  obtained 
only  30  bushels  from  a  well  managed  summer  fallow.  After  the  fall 
sowing  of  wheat,  a  seeding  of  clover  and  timothy  is  made  in  the  spring, 
and  two  seasons  of  clover  follow.  Notwithstanding  a  dry  season  his 
crop  of  Dent  corn  gave  80  bushels  per  acre. 

FRUIT. 

FRUIT  LANDS  OF  WESTERN  MICHIGAN. 

H.  S.  Clubb,  of  the  Grand  Haven  Herald,  Grand  Haven,  Michigan, 
makes  a  report  to  the  Department  on  the  fruit  products  and  fruit  lands 
of  western  Michigan,  from  which  the  following  particulars  are  presented: 

The  "  Michigan  fruit  region,"  popularly  so  called,  is  now  known  to  extend  the  whole 
length  of  the  eastern  shore  of  lake  Michigan.  The  peach  belt  may  be  said  to  vary  from 
five  miles  to  twenty-five  miles  in  width,  and  its  length  is  about  two  hundred  and  twenty- 
fivo  miles.  With  an  average  width  of  ten  miles,  the  area  comprized  amounts  to  two 
thousand  two  hundred  and  fifty  square  miles.  It  is  estimated  that  the  proportion  of  this 
area  actually  suited  by  circumstances  of  elevation,  &c,  to  the  successful  culture  of 
the  peach  and  the  grape,  amounts  to  one-third,  or  460,000  acres,  of  which  about 
10,000  acres  are  already  planted  in  peaches,  and  probably  2,000  acres  in  grapes  ;  only  a 
small  percentage  being  yet  in  full  bearing  condition.  Throughout  the  entire  fruit  re- 
gion the  rise  ot  real  estate  has  been  remarkable,  especially  in  the  neighborhood  of  the 
principal  shipping  points  and  harbors.  There  are  also  numerous  small  piers  and  sec- 
ond-rate harbors,  where  fruit  is  shipped  to  some  extent,  and  in  the  vicinity  of  .these 
points  land  which  formerly  was  considered  valuable  only  for  ties  and  wood  is  now 
salable  at  $10  to  $50  an  acre,  when  all  the  valuable  timber  is  stripped  off,  and  before  it 
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isclcared  fur  cultivation.  The  in  crease  in  tho  price  of  real  estate  has  kopt  even  pace 
with  the  coniideneo  which  each  succeeding  jear  inspires  in  the  snecess  of  peach  cul- 
ture. The  location  of  Grand  Haven  being  central  with  regard  to  north  and  south,  per- 
haps the  increase  here  may  ho  regarded  as  a  fair  average  of  tho  whole  region.  It  is 
piMtiT  at  St.  Ja--|i!i,  on  account  of  the  longer  time  tho  business  has  been  in  operation 
there,  virile  the  increase  north  is  proportionate  to  the  time  since-  it  was  discovered  to 
he  practicable  to  grow  peaches  at  Manistee  and  Grand  Traverse. 

Planting  peaches  and  grapes  for  market  commenced  in  the  vicinity  of  Grand  Haven 
and  Spring  Lake  in  lbo'J-'GO.  At  that  time  only  four  or  five  orchards  wore  commenced. 
They  were  planted  on  land  which  had  been  stripped  of  the  pine,  and  was  regarded  as 
of  very  little  value,  commanding  not  more  than  t*n  or  fifteen  dollars  an  acre,  notwith- 
standing the  favorable  locality.  In  1867  one  of  these  orchards,  then  containing  1(1 
acres  planted  to  fruit,  together  with  25  acres  of  scrubby  Oakland,  full  of  "grubs,"  sold 
for  310,000,  cash.  A  portion  of  another  orchard  at  I'orrysburg  sold  in  1HG9  at  $y00 
per  acre.  Tho  wild  land  iu  tho  vicinity  of  these  orchards  now  varies  in  price  from 
$50  to  $200  per  acre,  as  shown  by  actual  sales.  There  is  abundance  of  land,  however, 
equally  good  for  the  production  of  peaches,  situated  two  or  three  miles  from  naviga- 
tion, which  can  ho  bought  at  $5  to  $10  per  acre.  This  land  could  not  ho  sold  at  any 
price  two  or  three  years  ago,  and  on  account  of  taies  was  considered  a  burden  to 
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The  values  nl'  shipments  are  given  as  follows:  Apples,  at  80  cents  per  bnshel, 
S113,3!H ;  peaches,  at  83  cento  per  basket,  $538,635  SO  ;  pears,  at  81  per  basket,  $3,754  ; 
plums,  at  ;.l  per  basket,  f-100 ;  cherries,  at  §1  per  basket,  $i.~:'u  ;  ipiiiiccs,  at  $1  per  bas- 
ket, ?14G  ;  grapes,  at  10  cents  per  pound,  (7,110  ;  blackberries,  at  10  cents  per  quart, 
?134.6:t;  -10:  ruHjilu-rrir's,  at,  Vi  cents  per  quart,  $50,617  44;  strawberries,  at  10  cents 
l«'t  quart,  S  !'.',T;:V  :.;■.;;  :s;u  bushels  of  cranberries,  at  S-l  per  bushel,  $1,4=0;  US  baskets 
id"  tomatoes,  at  75  cunts,  $110  50;  G6U  barrels  of  cider,  at  $4  per  barrel,  $2,640;  total, 
f Jflij/.i'j'i  u!,  Thews  shipments  go  tu  Chicago,  Milwaukee,  ltaeiue,  Sheboygan,  Ke- 
nosha, it-.  In  calculating  the  entire  fruit  crop  of  tho  region  in  question,  !i">  jier  cent, 
may  bo  added  to  the  hIhjvb  stated  amounts,  in  allowance,  for  shipment  by  rail  and 
testiirt  to  the  iii'iiiiir,  ami  to  eastern  markets,  and  for  amonnts  of  local  consumption, 
making  the  value  of  the.  total  product  about  §1,300,000. 

FRUIT  SHIPMENTS  Oh'  SOUTHERN  ILLINOIS. 
J.  B.  Calhoun,  land  commissioner  of  the  Illinois  Central  railroad,  fur- 
iiislies  to  the  Department  a  statement  of  the  amonnts  of  fruit,  not  in- 
eluding  apples,  received  in  Chicago  during  the  season  of  1869,  by  special 
fruit  train  over  that  road,  from  Centralia  and  all  stations  south  of  that 
point  as  far  as  Cairo.  This  fruit  train  commenced  running  May  25,  and 
was  suspended  June  10,  having  transported  to  Chicago  during  that 
tiiiii;  Trillions  of  fruit,  of  which  amount  seven-eighths  were  straw  berries. 
The  train  was  again  put  on  August  10,  and  finally  taken  off  September 
IS,  having  during  this  latter  period  brought  into  Chicago  1,740  tons. 
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net,  of  which  three-fourths  were  peaches,  the  remainder  pears,  toma- 
toes, &c.  The  rate  of  transportation  was  90  cents  per  100  pounds  from 
Centralia,  increasing  to  $1  per  100  pouuds  from  Cairo  and  Jonesborough. 
The  points  of  largest  shipment  by  this  train  were  as  follows :  Centralia, 
510,900  pounds ;  Kichview,  376,000  pounds ;  Carbondale,  307,000 ;  Ma- 
kanda,  038,000  pounds;  Cobaen,  2,102,000  pounds;  Jonesborough, 
276,900  pounds ;  Cairo,  300,500  pounds. 

The  Chicago  Tribune  reports  the  following  shipments  of  fruit  and 
vegetables  from  Cobden  in  1869 :  Pears.  1,330  bushels ;  peaches,  8,000 
bushels;  apples,  23,275  bushels;  strawberries,  17,774  bushels;  goose- 
berries, cherries,  blackberries,  and  raspberries,  1,000  bushels ;  grapes, 
58,700  pounds ;  dried  fruit,  63,845  pounds ;  tomatoes,  4,600  bushels ; 
sweet  potatoes,  11,860  bushels. 

FRUIT  IN  EASTERN  NEW  JERSEY. 

A  statement  received  by  the  Department  from  William  S.  Sneden, 
general  manager  of  the  !New  Jersey  Southern  Railroad  Company,  shows 
the  following  amounts  of  peaches,  grapes,  and  small  fruits,  shipped  to 
New  York  during  1869,  from  stations  from  Port  Monmouth  to  Tom's 
River,  representing  forty-five  miles  in  length  of  road:  Peaches,  3,500 
bushels  j  grapes,  12,060  pounds;  cranberries,  23,997  bushels ;  huckle- 
berries, 9,290  bushels.  There  were  also  shipped  to  Philadelphia  during 
the  same  year,  from  stations  representing  eighteen  miles  of  this  extent 
of  road,  peaches,  100  bushels;  cranberries,  4,098  bushels. 

FRUIT   SAFES. 

Since  the  invention  of  fruit  safes  the  finest  peaches  produced  at 
Spring  Lake,  Ottawa  County,  Michigan,  have  been  shipped  to  Boston, 
Massachusetts,  where  high  prices  are  generally  realized.  These  safes 
consist  of  a  series  of  cases  resembling  type  cases,  but  having  each  com 
partment  large  enough  to  contain  a  peach.  These  cases  are  stacked  in 
a  ventilated  chest,  enabling  the  fruit  to  be  transported  by  rail  any 
desirable  distance  without  injury. 

FRUIT  GROWING  IN  WESTERN  ILLINOIS. 

Mr.  Hyde,  near  Alton,  Illinois,  has  on  one  hundred  acres  of  his  farm 
2,000  apple  trees,  3,000  pear  trees,  including  2,300  standards,  1,500 
peach  trees,  500  cherry  trees,  3,000  grape  vines,  one  acre  of  Lawton 
blackberries,  GOO  gooseberry  bushes,  and  600  currant  bushes.  At  the 
time  of  statement  the  ground  was  prepared  for  1,000  additional  peach 
trees. 

PROFIT  OF  QUINCES. 

K.  Ohmer,  of  Dayton,  Ohio,  informs  the  Department  that  he  has  about 
two  acres  in  quinces,  three-quarters  of  an  acre  having  been  plauted 
ten  years,  and  having  borne  regular  crops  for  the  last  six  years.  In 
18G8  he  gathered  from  the  three-quarters  of  an  acre  three  hundred 
bushels  of  quinces,  which  were  sold  at  wholesale  for  $2  50  per  bushel. 
The  land  is  shallow,  spaded  each  year,  and  twice  in  the  season  he  sows 
salt  broadcast  over  the  ground,  at  time  of  blossom  and  again  when  the 
fruit  is  about  one-third  grown,  averaging  about  a  quart  to  each  tree  at 
each  sowing.  Mr.  Ohmer's  trees  are  set  ten  feet  apart,  which  he  finds 
altogether  too  small  a  distance,  and  he  recommends  fifteen  feet,  and 
that  the  first  branches  shall  be  at  lea*st  three  feet  from  the  ground. 

FRUIT  IN  NORTHWESTERN  MISSOURI. 

The  extension  of  fruit  growing  in  the  more  newly  settled  regions  of  the 
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west  is  instanced  in  a  communication  to  the  Department  from  a  corre- 
spondent in  Holt  County,  in  the  extreme  northwestern  part  of  Missouri. 
He  states  that  the  crop  of  apples  for  1869  in  that  county  is  estimated 
to  exceed  50,000  bushels.  Fifteen  years  ago  the  product  of  apples  was 
less  than  2,500  bushels.  More  than  2,000  bushels  of  pears  were  raised 
in  1869,  averaging  in  price,  at  least,  63  50  per  bushel ;  and  large  quan- 
tities of  grapes,  cherries,  and  plums,  of  the  finest  quality,  have  been 
produced. 

FRUIT  SHIPMENTS  FROM  CALIFORNIA. 

A  correspondent  of  the  Department  writing  from  Chico,  California, 
says: 

Without  a  railroad  our  choicest  fruits  command  one  aud  a  half  to  three  cents  per 
pound,  whilo  with  a  railroad  wo  could  obtain  six  to  twelvo  cents  per  pound.  The 
railroad  will  soon  be  completed  to  Chico.  Shipping  fruit  east  has  been  a  failure  thus 
tar.  This  result  is  owing  entirely  to  want  of  knowledge  on  the  subject.  Most  of  the 
fruit  shipped  has  been  picked  while  green,  and  being  poorly  packed,  has  been  lost 
beforo  it  reached  the  eastern  markets.  Tiiere  can  be  no  question  that  our  apricots, 
chemes,  pomegranates,  pears,  and  grapes  can  be  placed  in  New  York  in  good  condition, 
and  command liigh  prices,  but  the  science  of  picking  and  packing  must  first  be  under- 
stood. 

APPLES  IN  WESTERN  NEW  YORK. 

For  the  season  of  1869  the  amount  of  shipments  of  apples  from 
Orleans  County,  New  York,  mostly  for  Philadelphia,  New  York,  and 
Boston  markets,  was  218,911  barrels,  averaging  in  price  $2  75  to  $2  80 
per  barrel.  Deducting  cost  of  barrels,  the  estimated  net  receipts  were 
$496,928.  Shipments  by  canal  and  railroad  from  Niagara  County,  up 
to  about  the  first  of  December,  amounted  to  210,402  barrels,  at  an  aver- 
age price  of  $2  90  per  barrel,  including  the  barrel.  These  figures  are 
exclusive  of  the  amounts  manufactured  into  cider  and  otherwise  used 
in  the  two  counties. 

GROWTH  OF  THE   SMALL  FRUIT  BUSINESS. 

The  following  is  given  as  an  instauce  of  the  growth  of  the  business 
in  small  fruits,  and  of  its  capacity  of  extension  in  sections  where  it  has 
hitherto  had  but  a  limited  existence.  E.  J.  Potter,  of  Knowlesville, 
New  York,  about  forty  miles  from  Buffalo,  commenced  sending  black 
cap  raspberries  to  Buffalo  in  1861,  forwarding  that  season  120  bushels. 
The  fruit  met  with  but  little  demand,  and  was  sold  with  difficulty,  the 
price  realized  being  $1  50  per  bushel,  or  less  than  5  cents  a  quart. 
The  next  year  200  bushels  brought  9 J  ceuts  per  quart.  The  third  year 
335  bushels  sold  for  10£  cents  per  quart;  and  the  fourth  year  395 
bushels  brought  13jV  cents  per  quart.  Since  that  year  prices  have  fluc- 
tuated, but  it  is  believed  that  crops  have  given  a  fair  profit  on  the  av- 
erage, notwithstanding  the  enormous  increase  in  the  amounts  of  small 
fruits  sold  in  that  city. 

SMALL  FRUITS  IN  EASTERN  PENNSYLVANIA. 

lv.  iS.  Darlington  reports  to  tfce  Department  the  prices  of  small  fruits 
at  West  Chester,  Pennsylvania,  twenty-two  miles  west  of  Philadelphia, 
the  rates  generally  being  about  the  same  as  in  the  markets  of  Phila- 
delphia. During  the  seasou  of  1869,  owing  to  the  overstocked  markets, 
cultivated  blackberries  sold  as  low  as  3  cents  per  quart,  against  25  to  30 
cents  per  quart  in  1868.  The  following  are  the  average  prices  per  quart 
of  cultivated  berries  duriug  1869,  taking  them  together  as  they  came 
from  the  vines,  those  of  extra  quality  paying  8  to  JO  cents  more  per 
quart:  Blackberries,  8  cents;  strawberries,  15  cents;  black-cap  rasp- 
berries, 25  cents ;  orange  raspberries,  40  cents ;  gooseberries,  10  cents  \ 
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currants,  25  cents.  Of  the  large  fruits,  cherries,  with  stems,  brought 
18  cents  per  quart;  while  apples  sold  at  10  to  12  cents  per  half  peck, 
against  40  cents  in  1868.  Fruit  of  all  kinds  sells  to  better  advantage 
when  assorted  according  to  quality.  In  that  section  the  product  ot 
blackberries  under  thorough  cultivation  averages,  one  year  with  another, 
150  to  200  bushels  per  acre,  the  average  price  for  a  course  of  years  hav- 
iug  been  12  to  15  cents  per  quart. 

LATE  VERSUS  EARLY  STRAWBERRIES. 

New  Jersey  experts  in  strawberry  culture  state  that  in  that  region  a 
change  has  taken  place  in  respect  to  raising  early  strawberries  for  the 
large  markets.  In  this  branch  the  South  has  now  the  advantage  in 
competition,  and  northern  growers  are  turning  their  attention  to  the 
late  varieties. 

THE  WILD   GOOSE   PLUM. 

The  reputed  habitat  of  this  luscious  fruit  in  this  country  is  stated  to 
be  the  neighborhood  of  Nashville,  Tennessee.  So  highly  prized  is  it 
that  it  has  readily  brought  $12  per  bushel  in  the  markets  of  Nashville, 
Memphis,  and  New  Orleans.  Under  proper  thinning  this  plum  attains 
the  size  of  a  pullet's  egg. 

PROFITS  OF   CHOICE  AND   COMMON  FRUIT. 

At  a  meeting  of  the  Western  New  York  Horticultural  Society  Dr. 
Sylvester  said  that  on  one  occasion  a  barrel  of  pears,  good  and  pool 
mixed  together,  was  sent  to  New  York  City,  and  for  several  days  could 
not  be  sold,  though  offered  at  alow  price.  They  were  then  picked  over, 
and  in  one  hour  afterward  a  market  basket  filled  with  selections  sold 
for  more  than  had  been  asked  for  the  whole  barrel.  Another  gentleman 
said  that  when  living  in  New  York  City,  in  1868,  a  friend  had  sent  him 
some  "lady  apples"  to  sell.  The  apples  brought  $25  per  barrel,  and 
would  have  brought  $30  had  they  been  received  earlier. 

DRAINAGE  FOR  FRUIT  TREES. 

Lewis  Stracke,  of  Warsaw,  Illinois,  has  ten  acres  of  land,  one-fourth  of 
which  is  occupied  by  his  mansion  and  grounds,  the  remainder  being  or- 
chard and  vineyard.  The  whole  tract  is  underdrained  with  tiles  placed 
at  an  average  distance  of  forty  feet  apart,  and  at  the  depth  of  four  feet 
The  diameter  of  the  main  pipe  is  three  inches ;  of  the  minor  drains  two 
inches.  The  following  is  an  example  of  the  operation  of  this  system  of 
drains :  July  25,  of  the  present  year,  a  heavy  rain  fell?  drenching  the  soil 
with  water  to  such  an  extent  that  on  July  28  the  main  was  discharging 
the  estimated  quantity  of  three  or  four  gallons  per  minute,  while  the 
surface  of  the  soil  was  dry  enough  to  work  on  the  preceding  day.  Sim- 
ilar land  not  underdrained  would  not  have  been  fit  for  the  plow  in  less  than 
a  week.  One  portion  of  this  tract  is  devoted  to  a  young  and  promising 
orchard  of  1,300  standard  and  dwarf  pear  trees,  of  approved  varieties. 
The  vineyard  contains  2,400  vines :  and  in  addition  to  underdraining 
was  trenched  with  the  spade,  two  feet  deep,  at  a  cost  of  nearly  $200  per 
acre. 

NEW  METHOD  OF  GRAFTING  FRUIT  TREES. 

Boisselot?a  method  of  grafting  the  vine,  by  inserting  the  graft  in  the 
fork  between  two  branches,  has  been  successfully  applied  to  the  graft- 
ing of  fruit  trees. 

M.  Sisty,  of  Lyons,  France,  states  that  he  has  applied  it  to  a  great 
variety  of  .fruit  trees,  especially  to  the  pear.    This  method  does  not 
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necessitate  the  cutting  back  of  the  branches.  It  is  not  very  practicable 
mi  large  trees,  but  is  principally  useful  for  espaliers  and  dwarfs  in  small 
gardens,  and  can  be  usefully  employed  in  experimenting  with  seedlings. 
tJnder  this  method  the  old  fruit  can  be  retained  until  the  quality  of  the 
new  fruit  can  be  tested. 

A  VINEYARD  AND  WINE-MAKING  AT  SYRACUSE,  N.  Y. 

On  a  vineyard  of  ten  acres,  within  the  limits  of  Syracuse,  New  York, 
Mr.  Henry  Ackerman  cultivates  five  varieties  of  grapes :  Isabella.  Con- 
cord, Clinton,  Delaware,  and  Diana,  the  Concord  and  Delaware  oeing 
in  largest  proportion.  His  product  of  wine  in  1808  was  4,300  gallons. 
He  states  that  an  acre  of  Concord  can  be  made  to  produce  1,500  gallons 
of  wine ;  but,  under  ordinary  cultivation,  1,000  gallons  are  as  much  as 
can  be  reasonably  anticipated.  Mr.  Ackerman  markets  his  wine  chiefly 
in  Syracuse  and  its  vicinity,  at  prices  ranging  from  $2  50  to  $3  per  gal- 
lon. His  sales  during  the  first  nine  months  of  1869  amounted  to  about 
3,000  gallons,  leaving  but  little  wine  on  hand  older  than  the  product  of 
1868. 

THE  LARGEST  VINEYARD   IN  THE  WORLD. 

It  is  stated  that  on  the  Buena  Vista  estate,  near  Sonoma,  California, 
is  found  the  largest  vineyard  in  the  world.  Eight  hundred  acres  of  the 
estate  are  suited  to  the  vine,  and  four  hundred  and  fifty  acres  are  actu- 
ally devoted  to  its  cultivation.  The  season  begins  about  the  middle  of 
October,  and  continues  nearly  to  December,  and  during  this  period  one 
hundred  Chinamen  are  employed.  The  product  is  126,000  gallons  ot 
wine,  exclusive  of  40,000  bottles  champagne. 

VINEYARD  NEAR  WILMINGTON,  NORTH  CAROLINA. 

A  vineyard  of  four  hundred  acres,  one  hundred  of  which  are  devoted 
to  the  Scuppernong  and  the  Mish  grape,  has  been  planted  near  Wil- 
mington, North  Carolina. 

MARKET  GARDENING. 

SHIPPING  GARDEN  VEGETABLES. 

The  accurate  knowledge  of  the  conditions  of  supply  and  demand  which 
is  involved  in  profitably  growing  garden  stuff  for  distant  markets  is 
shown  by  the  following  item  received  from  a  correspondent  in  Duplin 
County,  North  Carolina :  • 

About  fifty  acres  of  garden  peas  were  grown  in  this  county  for  northern  markets. 
The  first  peas  were  shipped  April  29 ;  price  $8  per  barrel ;  expenses  of  picking,  freight, 
&c,  about  $2  25  per  barrel.  Price  rapidly  declined  to  f  2  50  per  barrel.  Most  parties 
engaged  lost  $25  to  $75  per  acre. 

VEGETABLES  AND  FRUIT  SHIPPED  FROM  NORFOLK,  VIRGINIA. 

The  following  is  a  statement  of  fruits  and  vegetables  shipped  from 
Norfolk,  Virginia,  in  the  season  of  1868 :  Strawberries,  1,000,000  bas- 
kets; potatoes,  50,000  barrels;  peas,  40,000  barrels;  cucumbers,  20,000 
barrels;  squashes,  5,000  barrels ;  beets,  2,000  barrels;  tomatoes,  160,000 
boxes;  radishes,  40,000  bunches;  cabbages,  650,000  heads;  melons, 
150,000.  The  estimated  value  of  the  articles  named  is  $1,043,200,  while 
the  shipments  of  asparagus,  turnips,  apples,  pears,  plums,  cherries,  &c, 
reached  $41,000  more,  making  a  grand  total  for  the  season  of  not  less 
than  $1,084,200. 

TRUCK  FARMING  IN  NEW  JERSEY. 

E.  N.  Leonard,  of  Monmouth  County,  New  Jersey,  was  awarded  the 
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first  prize  by  the  agricultural  society  of  that  county  on  the  products  ot 
his  farm  in  1868.  His  statement  is  made  on  the  products  of  sales  from 
85  acres,  embracing  9  acres  of  asparagus,  15  acres  of  early  potatoes,  3 
acres  of  grapes,  50  tons  of  hay  and  straw,  500  barrels  of  turnips,  150 
barrels  of  Goodrich  and  Harrison  potatoes,  33  barrels  of  Dykeman  po- 
tatoes, $2,049  worth  of  watermelons,  and  miscellaneous  sales  amount- 
ing to  $222.  The  total  amount  of  sales  was  $12,084  84.  The  expenses 
for  stable  manure,  guano,  and  other  fertilizers  were  82,294;  for 
wages  of  labor,  $1,541  50 ;  freights  and  commissions,  $1,459  67;  total, 
$5,295  17.    Profits,  $6,789  67,  or  nearly  $80  per  acre. 

PREMIUM  POTATO  CROP,  QUEEN'S  COUNTY,  NEW  YORK. 

The  following  is  an  abstract  of  the  statement  of  E.  H.  Bogart  to  the 
Queen's  County  (New  York)  Society,  on  a  premium  crop  of  potatoes 
grown  by  him  in  1£68.  The  land  was  planted  to  corn  in  1867,  after 
being  dressed  with  cow  manure  at  the  rate  of  10  two-horse  wagon  loads 
per  acre.  In  1868  an  application  of  city  horse  manure  was  made  at  the 
rate  of  20  two-horse  wagon  loads  per  acre,  spread  on  the  ground. 
April  20  Harrison  potatoes,  cut  to  one  eye,  were  planted,  being  dropped 
in  every  third  furrow,  at  a  distance  of  one  foot  apart  in  the  furrow,  the 
seed  rows  being  nearly  three  feet  apart.  Two  barrels  of  seed  potatoes 
were  used  per  acre.  The  lot  contained  2  acres,  1  rood,  and  25  rods,  and 
855  bushels  of  potatoes  were  harvested  from  it  October  22,  one  meas- 
ured acre  yielding  360  bushels.  The  account  with  this  one  acre  stands 
as  follows :  360  bushels  of  potatoes,  at  an  average  value  of  $1  33  per 
bushel,  $478  80.  Expeuses :  manure,  $68 ;  seed,  $25 ;  interest  on  land, 
$5 ;  plowing  and  planting,  $5 ;  hoeing  and  plowing,  $5 ;  team-work 
and  gathering,  $10;  total,  $118;  net  profits,  $360  80. 

MARKETING  OF  PEODUCTS. 

MABKET  ABUSES  AND  THEIR  REMEDIES. 

J.  B.  Lyman,  reporting  to  the  American  Institute  Fanners'  Club 
from  a  special  committee  on  markets,  stated  that  in  New  York  City  the 
up-town  consumers  pay  for  butter  10  to  15,  and  often  20  cents  per  pound 
more  than  it  sells  for  at  first  hands.  The  best  butter-makers  near  Phil- 
adelphia, on  the  contrary,  sell  directly  to  the  consumer.  In  New  York 
a  large  proportion  of  the  market  prices  is  absorbed  by  brokers,  middle- 
men, &c,  whose  profits  varjf  greatly,  being  sometimes  very  large.  In 
the  article  of  apples,  for  instance,  thousands  of  barrels,  on  arrival  in 
the  city,  are  sold  for  $2  75  to  $3  per  barrel  to  dealers,  who  repack  the 
apples,  after  sorting  out  a  few  of  the  smaller  ones,  and  sell  them  at  $5 
per  barrel.  In  this  handling  of  produce  by  market  middle-men  unjust 
and  illegal  practices  are  often  followed.  For  instance,  the  middle-man 
culls  a  lot  of  rhubarb,  sells  the  choice  at  20  cents  and  24  cents  per  pack- 
age, and  the  remainder  at  16  cents,  making  returns  to  the  farmer  at 
the  rate  of  16  cents  for  the  whole.  It  is  generally  the  case  that  the 
farmer  gets  no  more  for  a  choice  article  than  for  second-rate  produce, 
the  middle-man  pocketing  the  difference  and  saying  nothing.  On  the 
other  hand  there  are  farmers  who  indulge  in  dishonest  practices;  others 
consign  to  dealers  who  do  not  make  a  specialty  of  the  article  shipped. 
In  view  of  the  trickery  and  unjust  combinations  too  often  observed  in 
the  New  York  markets,  the  committee  recommends :  Thoroughly  honest 
packing  on  the  part  of  the  producer ;  that  the  farmer  bo  careful  to  ship 
to  reliable  commission  firms  who  deal  specially  in  the  articles  to  be  dis- 
posed of ;  and  that  farmers  in  every  village  form  clubs  for  mutual  pro- 
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tection,  sending  their  most  vigilant  and  capable  members  to  the  city 
from  time  to  time  for  information. 

ASSOCIATION  OF  MILK  PRODUCERS. 

The  annual  meeting  of  the  Milk  Producers'  Association  of  Massachu- 
setts and  New  Hampshire,  organized  for  the  protection  of  milk  pro- 
ducers, and  the  regulation  of  the  milk  business  generally,  was  held  in 
Boston  on  the  7th  of  December,  1869.  An  encouraging  degree  of  suc- 
cess was  reported  and  a  proposition  made  that  all  farm  products  be 
included  in  the  scope  of  the  society's  protection.  The  directors  report 
that  from  the  most  reliable  information  they  are  satisfied  that  an 
amount  not  less  than  twenty-five  per  centum  of  the  entire  quantity  of 
milk  sold  in  Boston  is  manufactured  by  the  dealers  by  adulteration. 

MARKET  VALUE  OF  AN  ESTABLISHED  NAME. 

A  fruit  cultivator  in  Western  New  York  lately  sent  several  half-bar- 
rels of  selected  Bartlett  pears  to  his  commission  agent  in  New  York 
City?  and  at  the  same  time  similar  packages  containing  very  fine  selected 
specimens  of  Doyenn6  Boussock,  which  would  have  been  judged  by  some 
persons  decidedly  superior  to  the  Bartletts.  Notwithstanding  the  over- 
stocked condition  of  the  markets,  the  selected  Bartletts  sold  for  $6  to 
$9  per  half-barrel,  while  the  Doyenn6  Boussock  pears  would  not  bring 
over  $3  50. 

MISCELLANEOUS. 

PRICES  OF  POTATOES. 

Market  variations  consequent  upon  demand  and  supply,  especially  at 
certain  seasons  of  the  year,  are  illustrated  by  the  following  table  of 
wholsale  prices  of  potatoes  in  the  New  York  market  on  the  stated  days 
of  18G9 : 

Per  barren  Per  barrel. 


July  13, $2  00  to  $7  00 

August  14, 88to    150 

September  13 1  00  to    1  75 

October  13, 1  25  to    2  25 

November  15, 1  25  to    2  00 


January  14, $1  50  to  $3  50 

February  15, 1  50  to    3  50 

March  15, 1  50  to    3  00 

April  14, 1  50  to    3  00 

May  11, 1  00  to    2  25 

Junol4,old lOOto    150 

Juno  14,  now 4  00  to  10  00 

The  differences  between  the  proceeds  of-  the  best  and  of  inferior  va- 
rieties are  instanced  by  the  fact  that,  in  the  same  market,  August  22, 
while  prices  of  inferior  potatoes  ran  as  low  as  75  cents  per  barrel,  the 
Peach-blows  and  the  Mercer  brought  $1  75  per  barrel. 

RECLAIMING  WASTE  LAND. 

Dr.  J.  R.  Nichols,  of  Massachusetts,  states  that  he  had  one  and  a  half 
acre  of  meadow  which  had  lain  for  many  years  worthless,  being  full  of 
hassocks,  rushes,  wire-grass,  stumps,  and  rocks.  In  September,  1868, 
he  put  three  men  upon  it  with  a  heavy  yoke  of  oxen  and  before  the 
end  of  the  month  it  was  drained,  the  soil  pulverized  and  mellowed,  the 
surface  made  as  level  as  that  of  a  prairie,  and  grass  seed  sown.  In 
July,  1869,  it  gave  a  larger  cutting  of  timothy,  in  proportion  to  area, 
than  was  obtained  on  any  other  part  of  the  farm.  This  first  crop  paid 
all  the  expenses  of  reclaiming. 

"  The  Heath  "  district,  in  the  neighborhood  of  the  city  of  Lincoln, 
England,  was  formerly  a  wilderness  so  desolate  that  a  light  house  was 
erected  in  its  midst  for  the  guidance  of  travelers  crossing  it.    Much  of 
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it  was  covered  by  a  light,  barren  sand,  and  in  places  scarce  any  vegeta- 
tion was  to  be  found.  On  this  district  or  plain  are  now  large  farms, 
producing  fine  sheep  and  growing  immense  crops  of  grain.  This  great 
change  was  initiated  by  keeping  sheep  and  using  artificial  manures  in 
growing  such  crops  as  were  suitable  for  their  food.  Through  constant 
treading  and  the  yearly  application  of  concentrated  manure  the  soil 
gradually  acquired  consistency,  reaching  at  length  its  present  highly 
productive  condition. 

RESULTS  OF  DRAINAGE. 

At  the  New  York  State  Fair,  September,  1869,  Mr.  Boardman,  of  On- 
tario County,  stated  that  he  had  drained  twelve  acres  of  land  which 
previously,  except  on  knolls,  would  not  produce  wheat.  His  drains 
were  laid  two  and  a  half  feet  deep  and  thirty-six  feet  apart,  at  a  cost  of 
$30  per  acre.  He  then  plowed  deep,  two  men  following  the  plow  with 
crow-bars  in  order  to  remove  stones.  His  crop  this  year  was  forty 
bushels  of  Diehl  wheat  per  acre. 

AGRICULTURAL  EDUCATION  IN  GERMANY. 

J.  M.  Gregory,  regent  of  the  Illinois  Industrial  University,  writing 
from  Paris,  in  August,  1869,  states  that  in  a  personal  interview  he  in- 
quired of  Baron  Liebig  if  agricultural  education  in  Germany  had  been 
successful  thus  far,  taking  the  results  as  a  whole.  The  reply  was.  that 
the  success  had  been  very  great.  In  Hesse,  for  instance,  the  value  of 
the  land  had  increased  300  per  cent,  under  the  improved  methods  of 
culture  introduced  by  the  diffusion  of  agricultural  science.  This  in- 
crease has  not  come  through  enlargement  of  population,  but  by  actual 
improvement  in  the  productiveness  of  the  soil. 

PAYING  FOR  THE  FARM. 

Near  the  close  of  1867,  a  farm  of  160  acres  was  purchased  in  Plumas 
County,  California,  at  the  cost  of  $3,700.  The  crops  raised  in  1868 
were  1,500  hundred- weight  of  wheat,  2,000  hundred-weight  of  barley, 
1,000  sacks  of  potatoes,  140  hundredweight  of  flax-seed,  and  $120 
worth  of  mustard-seed,  gleaned  from  wheat.  Tlie  barley  sold  for  $2 
per  hundred- weight,  realizing  enough  to  pay  for  the  farm.  The  flax- 
seed sold  for  $4=  per  hundred-weight.  The  entire  products  of  the  farm 
sold  for  $7,500,  or  twice  the  cost  of  the  farm. 

GROWTH  OF  SOUTHERN  CALIFORNIA. 

A.  S.  Taylor,  of  Santa  Barbara,  California,  writing  in  the  early  part 
of  the  present  year,  states  that  since  the  spring  of  1867  the  coast  coun- 
try of  California  between  San  Diego  and  Monterey  has  experienced  a 
great  change  from  its  former  dullness  and  apathy,  and  the  population, 
from  all  reports,  has  been  more  than  doubled.  In  the  spring  of  that  year 
a  large  immigration  from  the  northern  section  of  the  State,  and  from 
the  Atlantic  States,  consisting  of  steady  farmers  and  mechanics,  with 
their  families,  teams,  and  tame  stock,  came  in  and  bought  land  in  large 
quantities,  and  gave  an  entirely  new  life  to  this  long-neglected  portion 
of  the  republic,  which,  within  its  own  confines,  covers  as  many  square 
miles  as  the  entire  State  of  Pennsylvania.  Within  this  short  time  as 
many  as  50,000  new  settlers  have  established  themselves  in  the  country 
mentioned. 

THE  CASTOR  BEAN  IN  CALIFORNIA. 

The  castor  bean  is  becoming  an  important  product  in  Perry  County, 
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California,  One  prominent  dealer  received  at  his  warehouse  in  one 
day  1,000  bushels,  paying  $8  18  per  bushel. 

MOWING  WITH  A  HOE, 

A  correspondent,  writing  from  Marion  County,  Florida,  says ; 

"We  had  thunder  and  lightning  every  day  in  July.  On  the  30th  of  July  planted  due 
hundred  and  fifty  orange  trees,  cut  down  to  within  three  feet  of  the  root.  The  period 
referred  to  is,  strango  as  it  may  seem  to  people  North,  the  time  for  planting  aU  kinds 
of  trees.  Anything  will  germinate  horo  in  the  rainy  season.  It  is  astonishing  how  the 
crass  grows.  I  mow  every  day  between  the  showers  a  variety  of  fine  grasses  to  cure 
for  the  winter  use  of  my  cattle.  They  mow  grass  hero  with  a  hoe.  It's  a  fact,  A  well- 
known  physician  told  me  tho  other  day  that  ho  believed  there  was  not  a  scytho  in  the 
city  except  mine.  Thoso  who  don't  mow  with  the  hoe  do  so  with  the  reaping  hook. 
But  I  see  some  signs  of  improvement. 

CANNING  SWEET  CORN. 

It  is  stated  that  2,400,000  cans  of  sweet  corn  have  been  put  up  in 
Maine  the  past  season. 

SALT  MINES  IN  LOUISIANA. 

The  recently  opened  salt  deposits  on  Petite  Anse  Island,  in  Southern 
Louisiana,  are  near  the  Gidf  coast,  and  about  one  hundred  and  sixty 
miles  west  of  the  South-west  Pass  of  the  Mississippi.  In  the  fall  ot 
1869,  under  the  direction  of  the  Louisiana  Rock  Salt  Company  of  New 
Orleans,  the  miners  were  taking  out  forty  to  fifty  tons  of  salt  per 
day,  and  a  steamer  built  for  the  trade  was  making  three  trips  per  week 
from  the  mines,  bringing  each  trip  a  cargo  of  one  hundred  tons.  It  is 
claimed  that  authoritative  chemical  analysis,  and  the  practical  experi- 
ence of  packers,  prove  the  Petite  Anse  salt  to  be  at  least  equal  in  value 
to  Turk's  Island  and  Liverpool  salt. 

SWEET  POTATOES  IN  BULK. 

.  A  sweet  potato  grower  in  Southern  Illinois  states  that  sweet  potatoes 
will  keep  in  bulk.  He  has  kept  seven  hundred  bushels  in  one  pile.  The 
potatoes  should  be  dug  before  the  vines  are  injured  by  frost,  sunned  tm* 
til  dry,  and  then  placed  in  a  cellar  on  a  clay  floor,  putting  fine  hay  or 
flax  straw  between  the  potatoes  and  the  wall,  and  covering  with  the 
same  material.  The  deeper  and  larger  the  pile  the  better.  The  hay  or 
straw  should  be  covered  with  clay,  a  thickness  of  one  or  two  inches  be- 
ing sufficient  for  the  climate  of  that  region.  At  the  top  should  be  left 
one  or  more  air-holes,  according  to  the  size  of  the  pile,  for  the  escape  of 
steam.    In  damp  warm  weather  open  a  window  or  door  in  the  day-time. 

PROCESSES  FOR  PRESERVATION  OF  MEAT. 

The  Mark  Lane  Express  states  that  of  more  than  one  hundred  pro- 
cesses for  the  preservation  of  food  which  have  been  patented  during 
the  present  century,  twenty-six  are  for  preservation  by  drying,  thirty- 
one  by  excluding  atmospheric  air,  nine  by  covering  with  an  impervious 
substance,  such  as  fat,  gelatine,  paraihue,  or  collodion,  and  seven  by 
injecting  various  salts.  It  is  stated  that  a  resident  of  Sydney,  Aus- 
tralia, has  invented  a  process  for  freezing  meat  in  large  quantities,  by 
which  three  hundred  tons  of  meat  can  be  shipped  at  once ;  the  cost  of 
freezing  and  freight  from  Australia  to  England  being  only  one  penny 
per  pound.  % 

FISH  CULTURE. 

E.  S.  Woodford,  of  West  Winsted,  Connecticut,  writes  to  the  Depart- 
ment that,  in  view  of  the  very  numerous  ponds  and  lakelets  iiv  I^nr 
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England  which  are  now  almost  worthless  as  food  producers,  inhabited 
only  by  the  voracious  pickerel,  he  has  been  led  to  consider  what  fish  can 
be  introduced  into  the  waters  to  make  them  yield  a  large  amount  of  de- 
licious and  wholesome  food.  From  his  experiments  for  the  last  seven 
years  he  concludes  that  the  black  bass  is  the  only  good  fish  which  can 
be  largely  propagated  where  the  pickerel  abounds.  Seth  Green,  the 
noted  pisciculturist,  says : 

Expend  one-thousandth  part  of  the  sum  spent  in  tilling  the  land  in  tilling  the  wa- 
ter, and  fish  may  be  sold  in  our  markets  at  two  cents  per  pound.  I  have  contracted  to 
furnish  our  commissioners  with  one  thousand  or  more  bass  for  the  next  season.  The 
selectmen,  in  towns  where  they  wish  ponds  stocked,  make  application  to  the  commis- 
sioners, who  order  the  necessary  number  to  bs  placed  in  them.  Fifty  to  two  hun- 
dred fish  that  wiU  spawn  the  next  season  will,  in  a  few  years,  produce  an  incredible 
number,  and  ponds  that  have  heretofore  produced  only  a  scanty  supply  of  pickerel  will 
furnish  a  largo  amount  of  delicious  and  wholesome  food. 


PROGRESS  OF  INDUSTRIAL  EDUCATION. 

CONNECTICUT. 

The  report  of  the  Sheffield  Scientific  School,  a  branch  of  Yale  Col- 
lege, to  which  the  proceeds  of  the  land  grant  of  this  State  were  appro- 
priated, so  far  as  it  relates  to  the  Agricultural  Department,  is  identical 
with  that  noticed  in  our  last  annual  report.  In  this  school  agriculture 
occupies  only  a  subordinate  position.  Its  chief  aims  are  to  impart  a 
scientific  education,  to  train  "  young  men  in  the  modern  scientific  pro- 
fessions, chemistry,  engineering,  &c,  and  will  seek  for  a  distinctive 
character,  not  so  much  by  ottering  peculiar  attractions  to  farmers  as  a 
class,  or  to  mechanics  as  a  class,  as  by  inviting  students  who  wish  to 
become  scholars  in  science,  well  trained  in  the  higher  departments  of 
investigation,  able  to  stand  unabashed  by  the  side  of  scholars  in  let- 
ters." A  shorter  course,  under  the  direction  of  Professors  Brewer  and 
Johnson,  is  given  during  the  fall  and  winter  terms  for  the  benefit  oi 
those  who  do  not  wish  to  pursue  the  entire  course.  These  lectures  em- 
brace agricultural  chemistry,  practical  agriculture,  stock-breeding,  and 
agricultural  zoology. 

ILLINOIS. 

The  Illinois  Industrial  University  was  opened  for  the  reception  of 
students  in  March,  186S.  The  main  university  building  is  of  brick,  one 
hundred  and  twenty-live  feet  in  length,  ant?  five  stories  in  height.  It 
has  public  rooms,  such  as  lecture  and  recitation  rooms,  and  rooms  for 
libraries  and  laboratories,  for  the  accommodation  of  four  hundred  stu- 
dents. The  farm  on  which  the  buildings  are  situated  consists  of  one 
thousand  acres.  Forty  acres  of  this  splendid  domain  are  set  apart  for 
gardens,  nurseries,  and  an  arboretum.  The  remainder  is  to  be  used  for 
experimental  and  stock  farms.  The  maunal  labor  system  is  to  be  tho- 
roughly tried.  Students  go  out  in  "labor  classes"  under  the  supervis- 
ion of  some  officer  of  the  institution,  and  work  from  one  to  two  hours 
daily  except  on  Saturday  and  Sunday.  While  this  labor  is  intended  to 
be  educational,  it  is  found  to  be  promotive  of  the  health  and  vigor  of 
the  students,  and  to  facilitate,  rather  than  hinder,  study.  The  trustees 
express  the  hope  that  they  may  render  the  labor  system  one  of  the  most 
popular  features  of  the  university  with  the  public,  as  well  as  with  the 
students  themselves.  The  course  of  study  of  this  institution  was  given 
in  detail  in  our  annual  report  for  1807. 
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IOWA. 

Tho  first  regular  year  of  the  Iowa  State  Agricultural  College  was 
opened  March  17,  1809.  On  that  day  the  college  building  was  formally 
dedicated  and  the  officers  of  the  institution  inaugurated  as  follows: 
A.  S.  Welch,  M.  A.,  president ;  George  W.  Jones,  M.  A.,  professor  of 
mathematics;  Norton  S.  Townshend,  M.  D.,  professor  of  practi- 
cal agriculture;  Albert  E.  Foote,  M.  D.,  assistant  professor  of  chem- 
istry; O.  H.  St.  John,  B.  S.,  assistant  professor  of  geology;  Mrs. 
Catherine  S.  Potter,  matron ;  Miss  Augusta  Mathews,  teacher  of  piano 
music;  Miss  Lillie  Beaumont,  teacher  of  the  French  and  Germau  lan- 
guages; Hugh  M.  Thomson,  superintendent  of  the  farm. 

Of  the  students  enrolled  in  the  freshmen  class  during  the  first  term 
there  were  77  young  men  and  1G  young  ladies.  The  number  admitted 
to  the  preparatory  department  was  young  men,  59  ;  young  ladies,  21 ; 
whole  number,  173 ;  attendance  during  the  second  term,  1G8.  Table  at- 
tendance of  different  students  during  the  year,  192,  representing  fifty-five 
counties  of  the  State.    The  following  is  the  course  of  study : 

First  year — First  term. — Algebra,  rhetoric,  book-keeping.  Second 
term. — Geometry,  physiology,  and  hygiene,  English  language  and  litera- 
ture. 

Second  year — First  term. — Trigonometry,  mensuration,  and  survey- 
ing, general  chemistry,  botany,  and  vegetable  physiology.  Second  term. — 
Mechanics,  analytical  chemistry,  analytical  geometry,  zoology,  practical 
agriculture,  descriptive  geometry. 

Third  year — First  term. — Analysis  of  soil,  entomology,  practical  ag- 
riculture, botany,  horticulture,  forestry,  mechanics  of  engineering,  shades, 
shadows,  and  perspective,  differential  and  integral  calculus.  Second 
term. — Chemical  physics,  geology  and  mineralogy,  comparative  anatomy 
and  physiology,  practical  agriculture,  mechanics  of  engineering,  machine 
drawing. 

Fourth  year — First  term. — Agricultural  chemistry,  landscape  gar- 
dening, rural  architecture,  history  and  principles  of  architecture,  archi- 
tectural drawing,  carpentry  and  masonry,  political  economy,  and  logic. 
Second  term. — Mental  philosophy,  constitutional  law,  veterinary  science 
and  art,  civil  engineering. 

For  the  first  year  tho  courso  of  study  is  the  same  for  both  sexes. 
After  this  the  course  for  ladies  consists  of  studies  adapted  to  meet  their 
special  wants.  Ladies  may,  however,  at  their  option,  pursue  any  course 
of  study  taught  in  the  college. 

All  members  of  the  college  devote  the  afternoon  to  manual  labor, 
spending  two  or  three  hours  per  day,  according  to  the  season,  the 
weather,  and  the  wants  of  the  farm  and  workshop.  The  rate  of  payment 
varies  from  three  to  ten  cents  per  hour,  according  to  the  value  of  the 
service.  The  young  ladies  engage  by  rotation  in  all  the  different  pro- 
cesses of  the  housekeeper's  art.  The  amount  disbursed  for  students7 
labor  in  18G9  was  $4,507  65. 

The  expenses  of  students  are  reduced  to  the  lowest  figures  possible. 
Board  is  furnished  and  washing  done  at  actual  cost.  Students  make  a 
small  deposit  once  a  month  for  board,  and  settle  all  accounts  at  the  end 
of  the  term.  Incidental  expenses  are  limited  to  the  injury  actually  done 
to  the  furniture  and  rooms.  Books  are  supplied  by  the  institution  at 
wholesale  price.  For  the  year  1869  tho  price  of  board  was  $2  75  per 
week,  and  50  cents  a  dozen  for  washing. 

Each  representative  district  may  send  one  student  for  every  repre- 
**entative  elected  in  such  district  to  the  popular  branch  of  the  legislature. 
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Application  for  a  certificate  of  admission  to  the  college  must  be  made  to 
the  superintendent  of  schools  in  the  county  in  which  the  representative 
resides.  The  superintendent  examines  all  candidates  for  admission,  and 
decides  between  them  by  lot. 

Under  the  organization  of  the  institution,  as  contemplated  by  the  board 
of  trustees,  additional  professors  will  be  appointed,  oue  each,  in  the  fol- 
lowing departments :  Human  physiology,  hygiene  and  physical  culture, 
English  language  and  literature,  political  economy  and  constitutional  law, 
logic  and  psychology,  botany  and  horticulture,  zoology  and  entomology, 
Chemistry,  geology  and  mineralogy,  physics  and  mechanics,  descriptive 
geometry  and  architecture,  civil  engineering,  science  and  art  of  teaching, 
military  engineering,  French  and  German  languages,  vocal  and  instru- 
mental music,  and  also  an  instructor  in  drawing,  and  a  preceptress  who 
will  also  instruct  in  domestic  economy  and  household  duties.  The  full 
catalogue  contains  seventeen  professors,  who  will  be  needed  when  all  the 
departments  are  in  complete  operation. 

Besides  the  regular  working  force  the  trustees  have  adopted  the  views 
of  the  committee  on  organization  in  appointing  men  eminent  in  science 
and  the  arts  to  deliver  courses  of  lectures  before  the  students  and  such 
citizens  as  desire  to  attend.  Six  of  these  non-resident  professorships 
have  already  been  filled  by  the  selection  of  distinguished  gentlemen  from 
different  institutions  of  the  country. 

KANSAS. 

The  wise  policy  of  the  legislature  of  this  State  in  locating  the  land 
accruing  under  the  congressional  grant  promises  to  insure  an  endow- 
ment for  the  State  Agricultural  College  of  over  $550,000.  Of  the  land 
received  and  located  by  the  State  43,000  acres  have  been  disposed  of  for 
$176,300,  or  an  average  of  $4  10  per  acre;  while  the  remainder  of  the 
grant  is  held  at  rates  which  will  realize  abput  $380,000.  When  the  whole 
amount  is  disposed  of,  the  annual  income  of  the  college  will  be  nearly 
$40,000.  The  interest  of  the  fund  already  accrued  is  sufficient  to  meet 
current  expenses  for  payment  of  the  faculty,  &c.?  and  no  further  appro- 
priations by  the  legislature  will  be  required. 

The  college  is  located  in  the  Kansas  Valley,  near  Manhattan,  Riley 
County,  easy  of  access  by  railroad  and  otherwise.  The  college  building 
is  of  beautiful  gray  limestone,  sixty  feet  in  length  by  forty-four  in 
Width,  three  stories  high,  surmounted  by  a  beautiful  cupola.  The  third 
story  is  occupied  as  a  chapel,  capable  of  seating  four  hundred  persons. 
On  the  second  floor  are  four  rooms,  a  music  room  and  three  recitation 
rooms,  with  hall ;  on  the  lower  floor  are  the  hall,  the  president's  office, 
library,  schoolroom,  and  recitation  room.  The  boarding-house  is  a  stone 
building  capable  of  accommodating  sixty  students. 

During  the  year  there  have  been  173  students,  of  whom  97  were 
gentlemen  and  70  ladies,  females  being  admitted  to  equal  privileges 
with  males  in  the  studies  of  the  institution ;  and  the  board  of  regents 
testify  that  the  ladies  have  proved  themselves  every  way  worthy  and 
capable  of  competing  successfully  in  them.  <3f  the  eight  members  ot 
the  faculty  two  are  females,  one  professor  of  the  German  language  and 
English  literature,  the  other  teacher  of  instrumental  music. 

The  courses  of  study  consist  of  a  classical  course,  agricultural  and 
scientific  course,  military  science  and  tactics,  mechanic  arts  and  engineer- 
ing, academic  and  preparatory  course,  commercial  and  mercantile  course, 
and  a  manual  course.  The  agricultural  and  scientific  course  is  as 
follows : 

Fibst  YEAE — First  term. — Soils  in  their  relation  to  vegetation,  water, 
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atmosphere,  and  also  in  their  relation  to  vegetable  products;  recita- 
tions; lectures  and  field  practice  on  the  farm;  algebra  and  modern 
history.  Second  term. — Subsoil  plowing,  tillage,  draining  and  fer- 
tilizers; algebra;  natural  philosophy,  with  lectures.  Third  term. — 
Botany,  (Gray's,)  zoology,  (Agassiz's,)  meteorology,  (Loomis's,)  geometry, 
(Robinson's,)  botanical  lectures,  excursions  and  field  instruction. 

Second  year — First  term. — Structure  and  physiology  of  plants; 
buildings;  fall  crops  and  use  of  farm;  machinery  and  best  farm  imple- 
ments; preservation  of  seeds;  recitations,  lectures  and  field  instructions: 
geometry,  (Robinson's,)  logic,  (Coppfie's.)  Second  term. — Physiology  and 
care  of  domestic  animals;  diseases  of  cattle  and  horses;  propagation 
and  cultivation  of  forest  trees  adapted  to  hedges  and  their  cultivation: 
recitations,  lectures,  trigonometry.  (Robinson's,)  logic,  (Copp£e's.) 
Third  term. — Horticulture  and  kitclien  gardening;  propagation  and 
training  of  fruit  trees,  vines,  especially  the  grape,  small  fruits  and  vege- 
tables; grafting;  recitations  and  lectures;  surveying  and  engineering. 

Third  year — First  term. — The  staple  grains,  forage,  root  and  fiber 
crops  of  the  Northern  and  Middle  States,  with  their  varieties  and  soils 
adapted  to  them ;  insects  injurious  to  vegetation;  origin  and  natural 
history  of  domestic  animals;  conic  sections,  (Robinson's,)  mental  phil- 
osophy, (Haven's,)  chemistry.  Second  term. — Raising  and  care  of 
domestic  animals,  characteristics  and  adaptation  of  breeds,  cattle  for 
beef,  draught  and  dairy,  horses,  sheep,  swine^  pasturing,  soiling,  and  stall 
feeding;  agricultural  botany,  destruction  or  weeds  and  noxious  plants: 
farm  book-keeping;  chemistry,  with  lectures;  physiology,  (Hitchcock's,) 
u  how  plants  grow,"  (Johnson's.)  Third  term. — History  of  agriculture 
and  sketches  of  husbandry  in  foreign  lands ;  adaptation  of  farming  to 
soil,  climate,  market, and  other  natural  and  economical  conditions;  sys- 
tems of  farming,  stock,  sheep,  grain,  and  mixed  farming;  geology. 
(Dana's,)  moral  philosophy,  (Haven's,)  political  economy,  (A.  Walker's.) 

Agricultural,  zoological,  botanical,  and  geological  excursions  during 
the  fall  and  spring  terms  of  the  second  and  third  year  will  be  conducted 
under  the  guidance  of  the  professor  of  agriculture  and  the  professor  of 
natural  sciences,  and  are  intended  to  be  thoroughly  practical  in  their 
character. 

Daily  and  weekly  exercises  in  music,  calisthenics,  composition,  and 
general  reading;  the  same  each  year  as  in  the  classical  course. 

Tuition  is  free  in  all  the  departments  except  instrumental  music.  A 
contingent  fee  of  S3  per  term  is  charged  for  fuel,  light,  &c.  Board  is 
furnished  at  $3  75  per  week. 

The  college  has  thus  far  furnished  ninety-five  teachers  to  the  schools 
of  the  State. 

KENTUCKY. 

In  our  annual  report  for  18G7,  an  account  was  given  of  the  establish- 
ment of  the  Industrial  College  of  Kentucky,  as  a  department  of  the 
Kentucky  University,  at  Lexington,  now  in  successful  operation  and 
which  promises  to  rank  with  the  first  institutions  of  learning  in  the  coun- 
try. The  endowment  of  the  university  amounts  to  over  $400,000,  and 
its  real  estate  to  about  $300,000. 

The  university  embraces  a  college  of  science,  literature,  and  art;  an 
agricultural  and  mechanical  college ;  a  college  of  the  Bible :  a  normal 
college ;  a  college  of  lawr ;  and  a  college  of  medicine ;  the  whole  being 
under  the  general  superintendence  of  the  regent,  J.  B.  Bowman,  who 
represents  the  curators  and  donors,  with  a  separate  faculty  for  each 
college,  while  the  course  of  study  and  instruction  in  each  college  is  full 
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and  complete.  The  four  which  are  first  named  are  so  associated  that  a 
student  regularly  matriculated  in  any  one  of  them  may  have  the  benefit 
of  instruction  in  the  others  without  additional  charge  for  tuition.  The 
agricultural  and  mechanical  college  embraces  a  thorough  course  of  in- 
struction in  military  tactics. 

The  faculty  of  the  agricultural  and  mechanical  college  embraces 
Henry  H.  White,  A.  M.,  presiding  officer ;  Eobert  Peter,  A.  M.,  M.  D., 
James  K.  Patterson,  A.  M.,  H.  James  Clark,  A.  M.,  W.  Or.  Strange,  A. 
M.,  B.  Denning  Luxton,  J.  F.  Eyrand,  B.  L.,  C.  E. ;  superintendent  of 
farm,  John  A.  Dean ;  superintendent  of  mechauical  department,  David 
Calder ;  superintendent  horticultural  department,  Joseph  Walter. 

I.  School  of  English  Language  and  Literature. 

Freshman  Class — First  term. — Fowler's  English  grammar;  Klip- 
stein's  Anglo-Saxon  grammar  and  Analecta  Anglo-Saxonica;  lectures  on 
the  science  of  language ;  exercise  in  English  composition  and  elocution. 
Second  term. — The  same,  with  the  addition  of  the  Anglo-Saxon  version 
of  the  Holy  Gospels. 

Sophomore  Class — First  term. — Blair's  Lectures  on  Khetoric  and 
Belles- Lettres;  essays,  declamations,  and  debates.  Second  term.— 
Karnes's  Elements  of  Criticism;  Chambers's  English  Literature;  essays, 
declamations,  and  debates. 

Junior  Class— First  term. — Chambers's  English  Literature ;  Whate- 
ly's  Logic ;  essays,  declamations,  and  logical  disputations.  Second  term.— 
The  saine,  with  original  declamations. 

Senior  Class — First  term. — Lectures  on  English  literature ;  readings 
in  English  literature,  with  critiques ;  theses,  original  orations,  disputa- 
tions, and  exercises  in  extemporaneous  speaking.  Second  term. — The 
same,  with  the  addition  of  Sampson's  Elements  of  Art  Criticism,  with 
lectures  and  illustrations. 

II.  Scliool  of  Mathematics. 

Freshman  Class — First  term. — Towue's  Algebra.  Second  term. — 
Davies's  Legendre's  Geometry,  Books  I,  II,  III,  IV,  V,  VI. 

Sophomore  Class — First  term. — Davies's  Legendre's  Geometry, 
Books  VII,  VIII,  IX;  plain  trigonometry  and  mensuration.  Second 
term. — Loomis's  Surveying  and  Navigation;  Loomis's  Analytical  Geom- 
etry. 

J  unior  Class — First  term. — Loomis's  Calculus.  Second  term. — Snell's 
Olmsted's  Mechanics. 

Senior  Class — First  term. — Davies's  Spherical  Trigonometry ;  Snell's 
Olmsted's  Astronomy  begun.    Second  term. — Astronomy  completed. 

III.  School  of  Chemistry. 

Junior  Class — First  term. — Elementary  chemistry ;  daily  lectures, 
with  experiments.  Second  term. — Lectures"  on  chemistry,  with  experi- 
ments. 

Senior  Class — During  tJie  session. — Experimental  and  applied  chem- 
istry and  chemical  physics;  five  lectures  per  week,  illustrated  with  ex- 
periments, models,  &c.  The  application  of  the  science  to  agriculture, 
the  arts,  and  manufactures  is  indicated,  and  the  art  of  testing  in  gen- 
eral, and  the  detection  of  poisons,  considered;  organic  chemistry  is  dis- 
cussed during  the  latter  part  of  the  course,  and  instructions  given  in 
the  chemistry  of  vegetable  and  animal  physiology;  instructions  in  prac- 
tical chemistiy,  including  the  chemistry  of  the  soil,  as  soon  as  students 
are  sufficiently  prepared.     Text-books. — Youmans's  new  Class-Book  of 
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Chemistry;  Fownes's  Chemistry  for  Students;  Graham's  Elements  of 
Chemistry. 

IV.  School  of  Natural  Philosophy. 

In  this  school  there  are  two  classes.  In  the  junior  class  the  object  is 
to  give  the  student  a  comprehensive  general  view  of  this  department  of 
physics,  and  to  familiarize  him  with  its  methods  of  investigation  with- 
out the  introduction  of  mathematical  symbols.  In  the  senior  class  the 
same  subjects  will  be  studied,  but  with  greater  exactness,  and  with  the 
use  of  mathematical  demonstrations  and  formulae.  In  both  classes  in- 
struction is  given  by  lectures  and  text-books,  and  the  subjects  illustrated 
by  experiments. 

Y.  School  of  Natural  History. 

To  enter  this  school,  students  must  have  attended  at  least  one  course 
of  lectures  upon  chemistry,  and  sustained  a  satisfactory  examination 
in  the  same. 

Sophomore  Class — First  term. — Structural  and  physiological  botany, 
or  the  anatomy  and  mode  of  life  of  plants,  especially  in  reference  to  their 
cultivation  and  propagation.  Second  term. — Systematic  botany,  or  the 
study  of  the  species,  varieties,  races,  &c,  of  plants,  and  the  classifica- 
tion according  to  affinities. 

Junior  Class — First  term. — Human  anatomy ;  structural  zoology,  or 
the  anatomy  of  the  brute  creation,  domestic  animals,  &c.  Second  term. — 
Human  physiology,  or  the  laws  of  the  human  body  and  the  preservation 
of  its  health,  both  physical  and  mental ;  collecting  and  preserving  speci- 
mens, &c. 

Senior  Class — First  term. — Geology,  or  the  history  of  the  structure 
of  the  earth,  and  the  phenomena  of  mines,  metals,  ores,  stone,  mineral 
springs,  &c.  Second  term. — Paleontology,  or  the  history  of  fossil  animals 
and  plants,  and  their  agency  in  the  formation  of  coal  beds,  coal  oil, 
limestone,  &c. 

VI.  School  of  History. 

Junior  Class — First  term. — Smith's  History  of  Greece,  Liddell's  His- 
of  Rome ;  lectures.  Second  term. — The  Student's  Gibbon,  Political  Econ- 
omy ;  lectures. 

Senior  Class — First  term. — The  Student's  History  of  France,  the 
Student's  Home ;  lectures.  Second  term. — Willson's  History  of  the  United 
States,  Constitution  of  the  United  States. 

VII.  School  of  Mental  and  Moral  Philosophy. 

Junior  Class — First  term. — Mental  philosophy  begun.  Second  term. — 
Mental  philosophy  completed. 

Senior  Class — First  term. — Moral  philosophy.  Second  torn. — Evi- 
dences of  Christianity. 

In  this  school  instruction  is  given  chiefly  by  lectures;  but  the  following 
text-books  are  used:  Haven's  Mental  Philosophy,  Hamilton's  Meta- 
physics, Wayland's  Moral  Science,  and  Miliigau  on  Reason  and  Revela- 
tion. 

VHI.  School  of  Modern  Languages. 

Junior  Class — First  term. — German :  Otto's  G  ramraar,  Adler's  Reader. 
French:  Fasquelle\s Grammar,  Telemaque.  Italian:  Cuore's  Grammar, 
Foresti's  Reader.  Spanish:  Scheie  de  Vere's  Grammar,  Velasquez's 
Reader.  Second  term. — German :  Otto's  Grammar,  Adler's  Reader,  Schil- 
ler's Maid  of  Orleans.  French :  Fasquelle's  Grammar,  Telemaque,  Vol- 
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taire's  Charles  XII.  Italian :  Cuore's  Grammar,  Foresti's  Reader,  Tasso. 
Spanish :  De  Vere's  Grammar,  Velasquez's  Reader,  Don  Quixote, 

Senior  Class — First  term. — German :  Schiller's  Mary  Stuart  and  Wil- 
liam Tell,  composition  and  conversation  in  German.  French  :  Corinne, 
Racine,  composition  and  conversation  in  French.  Italian  :  Tasso,  Gol- 
doni.  Spanish  i  Don  Quixote.  Second  Term. — German :  Goethe's  Iphi 
geniaand  Reineke  Fuchs,  Lessing's  Minna  Von  Barnheim.  French :  Mo 
here,  Voltaire.    Italian :  Dante.  Spanish :  Calderon. 

IX.  School  of  Civil  Engineering  and  Mining. 

In  this  school  will  be  taught  geometrical  and  topographical  drawing, 
tinting,  shading,  and  lettering;  descriptive  geometry,  linear  perspective, 
shades  and  shadows,  practical  astronomy,  road  engineering,  the  use  of 
engineering  instruments,  leveling,  architectural  drawing;  geology  of 
mining  districts;  metallurgy:  mining  engineering;  construction  of  fur 
nacesj  determination;  mineralogy,  and  history  of  mining  operations. 

X.  School  of  Fine  Arts. 

Music,  drawing,  painting,  and  landscape  gardening  will  be  taught  in 
this  school. 

XI.  School  of  Military  Tactics. 

The  course  will  comprise  practical  and  theoretical  instructions  in  the 
tactics  of  arms,  military  discipline,  including  the  duties  of  guards,  sen- 
tinels, &c,  in  accordance  with  the  tactics  and  regulations  proscribed 
for  the  United  States  Army. 

The  act  of  the  State  legislature  establishing  the  college  as  a  branch  ot 
the  university  required  that  the  authorities  of  the  latter  should  raise  at 
least  $100,000  for  the  purchase  of  an  experimental  and  model  farm,  and 
the  erection  of  the  buildings  necessary  for  the  various  uses  of  the  insti- 
tution. Through  the  energy  of  the  president,  J.  13.  Bowman,  and  the  lib- 
erality of  the  citizens  of  Lexington,  the  amount  was  secured,  and  "  Ash- 
land," the  home  of  Henry  Clay,  and  the  "Woodlands,"  an  adjoining  estate, 
were  purchased.  The  whole  tract  contains  four  hundred  and  thirty- 
three  acres  of  first-rate  land,  with  flue  improvements,  and  will  be  the 
Site  of  the  agricultural  and  other  colleges. 

'  The  legislature  also  provided  that  each  representative  district  in  the 
State  shall  be  entitled  to  send  to  the  college  three  students,  free  of 
charge  for  tuition,  for  each  member  the  district  is  entitled  to  send  to  the 
general  assembly,  the  studeuts  to  be  selected  by  a  majority  of  the  jus- 
tices of  the  peace  in  the  several  districts* 

All  students  of  the  Agricultural  and  Mechanical  College,  except  such 
as  may  be  exempted  on  account  of  actual  physical  disability,  are  re- 
quired to  spend  a  portion  of  their  time  in  active  labor,  either  in  the  ag- 
ricultural, horticultural,  or  mechanical  department.  Students  Who  wish 
to  defray  a  portion  of  their  expenses  can  labor  four  hours  upon  the  farm 
or  live  hours  in  the  shops,  six  days  in  the  week,  for  which  they  will  re- 
ceive five  to  ten  cents  per  hour.  All  other  students  are  required  to 
work  two  hours  per  day,  except  on  wet  days,  in  the  horticultural  de- 
partment, without  compensation. 

The  Ashland  estate  is  divided  into  plots  of  pasture  and  tillable  lands 
for  the  handling  of  various  breeds  of  stock  and  for  the  culture  and  ro- 
tation of  crops,  and  in  this  department  students  have  ample  opportu- 
nity, while  defraying  the  expenses  of  their  education,  to  apply  practi- 
cally the  principles  of  sciences  acquired  in  the  class  room. 

The  horticultural  department  embraces  the  ornamental  and  experi- 
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mental  grounds  at  Ashland,  and  Woodlands,  including  gardens,  orchards, 
vineyards,  and  arboreta,  and  students  receive  thorough  instruction  in 
horticulture  and  landscape  gardening,  find  ample  facilities  are  afforded 
for  the  practical  application  of  the  principles  of  botany  and  vegetable 
physiology,  and  for  a  thorough  knowledge  of  the  art  of  grafting,  bud- 
ding and  planting,  and  the  general  care  and  culture  of  all  kinds  of  trees, 
shrubs,  and  flowers. 

For  the  mechanical  department  large  buildings  for  shops  of  various 
kinds  have  been  erected,  and  fitted  up  with  the  most  approved  ma- 
chinery, for  the  manufacture  of  all  kinds  of  agricultural  and  mechan- 
ical implements,  including  reapers  and  mowers,  cultivators,  plows, 
wagons,  &c.  In  the  shops  skilled  artisans  are  employed,  and  practical 
instructions  are  given,  under  which  young  men  have  the  opportunity 
of  learning  a  good  trade  while  defraying  a  large  portion  of  the  expenses 
of  their  education. 

The  regent  in  his  annual  report  states  that  "  the  industrial  depart- 
ment has  succeeded  far  better  than  during  any  previous  year,  and  the 
wisdom  of  its  plan  of  organization  has  been  verified  by  the  experience 
of  the  past.  About  one  hundred  young  men  have  joined  the  four  or  the 
five-hour  division  during  the  session,  and  received  compensation  for 
their  labor  at  wages  varying  from  five  to  ten  cents  per  hour,  according 
to  their  skill  and  industry.  Many  of  them  have  made  eight  to  ten  dol- 
lars per  month,  and  some  much  more,  an  amount  sufficient  to  pay  their 
board  under  tne  club  system.  *  *  *  A  large  majority  of  the  stu- 
dents voluntarily  adopt  the  two-hour  system  of  labor,  which  is  without 
compensation,  except  so  far  as  it  is  made  educational." 

The  regent  expresses  entire  confidence  in  the  success  of  the  system. 

Of  the  757  students  enrolled  in  the  various  departments  of  the  uni- 
versity during  the  year,  283  were  in  the  Agricultural  and  Mechanical  Col- 
lege:  about  300  students  received  free  tuition.  Tuition  in  the  Agricul- 
tural and  Mechanical  College  to  other  than  State  students  is  $30  per  ses- 
sion of  nine  months,  janitor's  fee  $5,  room  fee  $5;  all  fees  are  required 
in  advance.  Tuition  coupons,  admitting  students  into  the  college  for 
the  whole  collegiate  year,  can  be  purchased  for  $10,  so  that  the  entire 
fee  of  a  student  in  this  department  need  not  exceed  $20  per  annum. 
Students  occupying  dormitories  set  apart  for  that  purpose  can.  by 
adopting  the  club  system,  board  themselves  at  prices  ranging  from  $1  50 
to  $2  per  week,  under  wnich  system  the  expenses  of  a  student  need  not 
exceed  $100  for  the  entire  session,  and  students  can  defray  the  greater 
portion  of  this  amount  by  labor  on  the  farm  or  in  the  workshops. 

MAINE, 

The  "  State  College  of  Agriculture  and  the  Mechanic  Arts"  of  Maine 
is  located  at  Orono,  near  Bangor,  in  a  central  part  of  the  State.  A  farm 
of  suitable  land  consisting  of  375  acres  was  given  to  it  by  the  town. 
While  the  regular  course  of  instruction  embraces  a  period  of  four  years, 
a  select  course  is  to  be  organized  for  the  benefit  of  those  who  desire  to 
pursue  one  or  more  branches  of  study,  such  as  chemistry  and  botany. 
The  practical  element  of  this  course  will  give  it  a  special  value.  In  the 
tegular  course,  the  greater  part  of  one  year  will  be  devoted  to  botany 
and  horticulture.  This  course  will  embrace  "  a  thorough  drill  in  botanical 
analysis,  the  study  of  plants  as  to  their  relative  importance,  and  their  com- 
mercial or  medical  value.  In  the  gardens,  the  students  will  learn  practi- 
cally the  processes  and  operations  in  the  department  of  horticulture. 
Under  agricultural  chemistry  will  bo  considered  the  composition  ot 
soils,  the  relations  of  air  and  moisture  to  vegetable  growth,  the  chfcxCL- 
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istry  of  farm  processes  and  methods  of  improving  soils."  The  labor  in 
this  institution  is  designed  to  be  educational.  Tuition  is  free  to  all  stu- 
dents from  the  State.  • 

MARYLAND. 

The  Agricultural  College  of  this  State  was  established  several  years  be- 
fore the  congressional  grant  of  lands  was  given.  It  is  located  at  Hyatts- 
ville,  on  the  liue  of  the  Baltimore  and  Ohio  railroad,  eight  miles  from 
Washington.  The  farm  consists  of  283  acres  of  land,  which,  together 
with  the  buildings  that  were  erected,  cost  $100,000.  The  lands  allotted 
to  this  State,  amounting  to  210,000  acres,  were  given  to  this  institution. 
After  an  interruption  caused  by  the  war,  it  is  again  in  operation,  with  a 
new  corps  of  instructors.  It  has  an  academic  and  an  agricultural  course, 
the  latter  embracing  "  instruction  in  the  schools  of  English,  mathematics, 
and  the  sciences  applicable  to  agriculture."  The  design  of  the  faculty  is 
to  blend  instruction  in  the  theory  and  practice  of  agriculture  with  the 
usual  training  in  schools  which  are  devoted  to  letters  alone.  Thus  all 
the  students  will  be  taught  to  some  extent  the  theory  and  practice  of 
agriculture.  The  trustees  do  not  suppose  that  a  young  man  while  ac- 
quiring an  education  can  make  himself  a  practical  farmer,  but  the  sys- 
tem here  adopted  "  has  in  it  enough  of  the  purely  practical  to  gut  the 
student  in  the  way  of  becoming  a  thoroughly  informed  agriculturist,  and 
in  this  manner  it  is  hoped  that  an  ardent  love  of  -the  noble  pursuit  of 
agriculture  will  be  fostered."  They  add,  that  by  this  course  of  instruc- 
tion they  "  hope  to  arrest  and  counter- work  the  tendency  of  a  very  large 
number  of  our  best  young  men  to  abandon  the  real  happiness  and 
profit  of  rural  pursuits  for  the  fancied  gains  and  pleasures  of  city  life  in 
commercial  and  other  employments." 

MASSACHUSETTS. 

For  a  history  of  the  Agricultural  College  of  this  State,  readers  are  re- 
ferred to  an  article  in  the  report  of  this  Department  for  1868.  The  re- 
port of  its  trustees,  made  tp  the  State  legislature  in  January  last,  affords 
very  gratifying  evidence  of  progress.  The  grounds  are  being  rapidly 
prepared  for  use  by  under-draining  and  fencing,  and  it  is  the  intention 
of  the  trustees  to  "  develop  the  professional  character  of  the  college  as 
rapidly  as  possible,  and  so  to  command  the  attention,  the  respect,  and 
the  patronage  of  those  for  whose  particular  benefit  it  has  been  founded." 

Four  departments  of  instruction  are  proposed  for  all  the  students: 

First.  Such  physical  training  as  will  promote  their  health  and  de- 
velop a  vigorous  manly  form  and  a  sound  body.  The  students  are  in- 
structed in  the  laws  of  health  and  trained  by  military  drill,  light  gym- 
nasticSf  and  scientific  excursions.  At  the  same  time,  they  are  required  to 
labor  six  hours  each  week  without  compensation.  Besides  this  they  may 
labor  for  wages,  provided  their  studies  are  not  neglected.  Many  of  the 
pupils  come  from  the  families  of  farmers  and  require  only  instruction  in 
improved  methods  of  labor  or  the  principles  involved  in  them.  Those 
who  have  never  had  the  opportunity  for  labor  must  be  taught  it  and 
learn  in  their  own  experience  the  practical  application  of  theoretical  in- 
struction. All  must  be  made  to  feel  that  there  is  dignity  and  happiness 
in  labor. 

Second.  The  college  endeavors  to  establish  in  the  minds  and  hearts  of 
the  pupils  correct  moral  and  religious  principles,  and  good  habits  of  tife. 
The  Bible  is  used  as  a  text-book,  and  while  denominational  peculiarities 
are  avoided,  its  teachings  are  regarded  as  the  best  rule  for  the  conduct 
of  life. 
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Third.  It  aims  to  promote  the  intellectual  training  of  the  students  and 
to  prepare  them  to  exert  an  efficient  influence  for  good  in  their  future  life. 
The  mathematical  studies  which  are  pursued,  the  study  of  the  great  forces 
of  nature,  of  botany,  of  animal  life,  of  physical  geography,  and  geology, 
as  well  as  the  study  of  mental  philosophy,  and  the  civil  polity  of  the 
State  and  national  governments,  will  all  tend  to  strengthen  and  mature 
the  intellect,  while  the  stores  of  useful  knowledge  thus  acquired  will  be 
a  life-long  source  of  the  purest  enjoyment. 

Fourth.  The  great  object  for  which  the  college  was  founded  will  be 
always  prominent,  viz,  to  make  good  fanners  and  gardeners.  It  is  to 
teach  the  nature  and  proper  treatment  of  soils ;  the  proper  method  of 
tillage;  the  value  of  various  fertilizers;  the  use  of  improved'implements 
of  husbandry ;  the  best  method  of  cultivating  crops ;  the  different  breeds 
of  animals;  the  rules  of  business;  the  management  of  the  dairy;  the 
culture  of  orchards,  vineyards,  and  forest  trees ;  and  the  theory  and 
practice  of  landscape  gardening. 

MICHIGAN. 

The  national  grant  to  Michigan  was  given  to  the  Agricultural  College 
which  had  been  established  by  the  State  legislature  at  Lansing,  in  1855. 
The  fa? m  on  which  it  is  located  consists  of  676  acres.  The  buildings  con- 
sist of  four  dwellings  for  professors,  a  boarding  hall,  forty-three  by  eighty- 
two  feet,  and  three  stories  in  height,  and  a  college  building,  fifty  by  one 
hundred  feet,  also  three  stories  in  height.  The  institution  is  in  success- 
ful operation  with  a  full  corps  of  instructors  and  regular  course  of  study, 
which  was  published  in  full  in  our  report  for  1808.  The  labor  system,  so 
happily  introduced  in  many  of  the  best  industrial  colleges,  is  here  im- 
perative on  the  students  by  the  organic  law  of  the  college,  which  says: 
"Three  hours  of  each  day  shall  be  devoted  by  every  student  of  the  col- 
lege to  labor  upon  the  farm,  and  no  person  shall  be  exempt,  except  for 
physical  disability." 

MINNESOTA. 

By  act  of  the  State  legislature  approved  February  18, 1868,  the  funds 
to  accrue  to  Minnesota  under  the  congressional  grant  of  lands  for  the 
establishment  of  a  college  of  agriculture  and  the  mechanic  arts  have 
been  united  with  the  endowment  previously  bestowed  upon  the  Univer- 
sity of  Minnesota,  which,  by  enactment  of  the  legislature  of  1855,  is  to 
embrace  live  or  more  colleges  or  departments,  viz:  A  department  of 
elementary  instruction;  a  college  of  science,  literature,  and  the  arts; 
a  college  of  agriculture  and  the  mechanic  arts,  including  military  tactics; 
a  college  or  department  of  law ;  and  a  college  or  department  of  medicine. 

A  three  years'  preparatory  department  has  been  in  operation  since 
1866.  Twenty  students,  most  of  whom  passed  through  this  course,  are 
now  pursuing  the  studies  of  freshmen  in  science  or  the  arts.  It  is 
proposed  to  drop,  as  soon  as  practicable,  the  first  year  of  this  preparatory 
course,  and  to  add  to  the  two  remaining  years  other  two  years,  corre- 
sponding to  the  freshman  and  sophomore  years  of  our  ordinary  colleges, 
thus  forming  a  department  to  be  called  u  the  collegiate  department," 
in  which  the  student  will  be  suitably  prepared  to  enter  any  of  the 
higher  departments  of  the  university. 

On  the  15th  of  September  of  the  current  year,  three  courses  of  the  uni- 
versity proper,  viz,  the  classical,  the  scientific,  and  the  agricultural,  were 
formed,  with  a  freshman  class.  As  the  scientific  and  the  agricultural 
courses  are  the  same  the  first  two  years,  the  students  in  them  have  not 
been  separated.    All  the  departments  are  open  alike  to  males  and 
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females.  The  total  attendance  for  the  year  ending  December  1, 1869, 
in  all  the  departments,  has  been  230,  of  which  number  70  were  females. 
In  the  scientific  and  the  agricultural  courses  there  were  89  students 
during  the  year,  24  of  whom  were  females. 

The  faculty  of  the  institution  has  been  selected  as  follows : 

William  W.  Folwell,  M.  A.,  president  and  professor  of  mathematics. 

Rev.  Gabriel  Campbell,  M.  A.,  B.  D.,  professor  of  moral  and  intellec- 
tual philosophy,  and  instructor  in  German. 

Edward  H.  Twining,  M.  A.,  professor  of  chemistry,  and  instructor  in 
natural  sciences  and  in  French. 

Versol  J.  Walker,  M.  A.,  professor  of  the  Latin  language  and  literature. 

Rev.  Jabez  Brooks,  M.  A.,  D.  D.,  professor  of  the  Greek  language 
and  literature. 

Aris  B.  Donoldson,  B.  A.,  professor  of  rhetoric  and  English  literature, 

Mjyor  General  R.  W.  Johnson,  professor  of  military  science. 

D.  A.  Robertson,  professor  of  agriculture. 

Arthur  Beardsley,  C.  E.,  tutor. 

In  September,  1868,  a  farm  of  96  acres  was  purchased,  and  additions 
have  since  been  made,  increasing  it  to  143  acres.  A  competent  farmer 
has  been  employed,  and  a  portion  of  the  land  is  now  under  cultivation. 
Thus  far  all  the  students  who  have  desired  work  have  been  employed 
about  the  university  building  and  grounds. 

'  The  president  of  the  uuiversity  and  the  board  of  regents  evidence  a 
disposition  to  give  the  agricultural  course  due  prominence,  and  to  carry 
out  the  intent  of  Congress  in  voting  the  land-grant  endowment. 

MISSOURI. 

The  general  assembly  of  this  State,  at  its  late  session,  enacted  a  law 
providing  for  the  location  of  the  agricultural  college  at  Columbia,  Boone 
County,  in  connection  with  the  State  University.  The  citizens  of  Boone 
County  have  donated  for  the  purposes  of  the  institution  a  handsomely 
improved  farm  of  640  acres,  with  valuable  buildings,  and  diversified 
with  a  variety  of  soil,  well  watered  and  timbered,  and  admirably  adapted 
for  the  purpose  to  which  it  is  to  be  devoted.  Li  addition  to  the  farm 
the  citizens  have  contributed  $30,000  in  cash  for  the  endowment  of  the 
college,  which,  with  the  cost  of  the  farm,  and  a  bonus  of  $117,000  orig- 
inally given  to  secure  the  location  of  the  University  of  Columbia,  swells 
the  donations  of  the  people  of  Boone  County  to  about  $207,000. 

The  curators  are  making  arrangements  for  putting  the  college  in  prac- 
tical operation  at  the  opening  of  the  next  scholastic  year.  They  have 
also  appointed  agents  to  visit  each  40  acres  of  330,000  acres  located 
under  the  congressional  grant,  and  to  make  a  record  as  to  whether  it  is 
timber,  prairie,  bottom,  or  mineral  land,  valuing  the  same,  noting  every- 
thing desirable  to  be  known  by  the  curators ;  after  which  the  land  will 
be  brought  into  the  market,  either  for  sale  or  lease,  at  the  appraised 
value.  A  committee  has  also  been  appointed  to  visit  other  similar  insti- 
tutions in  various  parts  of  the  country,  to  decide  upon  the  best  method 
of  conducting  the  college,  that  mistakes,  which  have  proved  disastrous 
elsewhere,  may  be  avoided. 

The  act  of  the  legislature  creates  an  agricultural  and  mechanical  col- 
lege, and  a  school  of  mining  and  metallurgy,  each  with  a  separate  fac- 
ulty, and  the  power  to  confer  appropriate  degrees.  The  students  of  the 
college  are  to  be  admitted  to  the  libraries,  museums,  models,  cabinets, 
and  apparatus,  and  to  all  lectures  and  instructions  of  the  university. 
The  school  of  mines  and  metallurgy  is  to  be  located  in  the  mineral  di#- 
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trict  of  Southeast  Missouri,  and  in  the  county  which  may  donate  the 
largest  amount  of  money  and  land  to  secure  its  establishment. 

NEW  HAMPSHIRE. 

This  State  received  150,000  acres  of  land,  which  was  sold  for  $80?000. 
This  sum  was  given  to  Dartmouth  College,  at  Hanover,  on  condition 
that  the  college  furnish  a  farm  for  the  use  of  the  new  institution,  to- 
gether with  the  requisite  buildings.  The  farm  has  been  provided,  and 
some  progress  has  been  made  during  the  last  year  in  the  erection  of  a 
new  building  for  the  use  of  the  students.  It  is  to  be  100  feet  in  length 
and  60  in  breadth,  and  four  stories  in  height.  The  farm  is  said  to  be 
well  adapted  to  the  use  of  the  college. 

3SEW  JERSEY. 

t 

"Rutger's  Scientific  School,"  a  department  of  Rutgers  College,  New 
Brunswick,  designated  by  the  legislature  of  New  Jersey  as  "the  State 
college  for  the  benefit  of  agriculture  and  the  mechanic  arts,7'  and  en- 
dowed with  the  proceeds  of  the  sale  of  scrip  inuring  to  the  State  under 
the  congressional  grant  of  1862,  is  now  in  its  fourth  year  of  existenco, 
its  first  regular  term  having  commenced  in  September,  1866,  The  insti- 
tution appears  to  have  been  conducted  with  gratifying  efficiency,  the 
State  board  of  visitors,  consisting  of  two  members  from  each  congres- 
sional district,  in  their  last  report  to  the  governor,  expressing  their  en- 
tire confidence  in  the  management,  and  congratulating  the  people  of  the 
State  upon  the  possession  of  such  an  institution  of  practical  learning, 
and  pronouncing  it  worthy  of  the  support  of  all  who  are  interested  in 
industrial  progress.  In  consideration  of  the  income  derived  from  thi» 
agricultural  college  land  endowment,  the  trustees  of  the  college  receive 
into  the  scientific  school  and  educate  free  of  expense  for  tuition  forty 
students,  to  be  admitted  upon  the  recommendation  of  the  superintendent 
of  schools  in  each  county,  and  to  be  distributed  among  the  several  coun- 
ties in  proportion  to  population. 

The  faculty,  as  now  constituted,  is  as  follows :  Eev.  William  H.  Camp- 
bell, D.  D.,  LL.  D.,  president  and  professor  of  moral  philosophy;  George 
H.  Cook,  Ph.  D..  LL.  D.,  vice-president  and  professor  of  chemistry,  nat- 
ural history,  ana  agriculture ;  David  Murray,  A.  M.,  Ph.  D.,  professor  of 
mathematics,  natural  philosophy,  and  astronomy;  Rev,  Theodore  S. 
Doolittlo,  professor  of  rhetoric,  logic,  and  mental  philosophy ;  Josiah  H, 
Kellogg,  professor  of  civil  engineering,  and  military  superintendent; 
John  T.  Smock,  A.  M.,  professor  of  mining  and  metallurgy ;  George  W. 
Atherton,  A.  M.,  professor  of  history,  political  economy,  and  constitu- 
tional law ;  Rev.  Carl  Meyer,  D.  D.,  professor  of  French  and  German ; 
Francis  C.  Van  Dyck,  A.  M.,  tutor  in  chemistry;  Isaac  E.  Hasbrouck, 
A.  M  ,  tutor  in  mathematics. 

Two  distinct  courses  of  study  are  provided,  viz :  a  course  in  civil 
engineering  and  mechanics,  and  a  course  in  chemistry  and  agriculture, 
either  of  which  the  student  may  elect.  These  courses  extend  through 
three  years;  the  studies  of  the  first  year  are  the  same  in  both  courses, 
and  are  arranged  with  particular  reference  to  the  wants  of  those  who 
desire,  within  a  limited  time,  to  prepare  themselves  as  land  surveyors. 
A  special  course  in  chemistry  is  also  provided  to  meet  the  wants  of  such 
students  as  wish  to  devote  themselves  exclusively  to  this  branch. 

In  addition  to  these  regular  courses,  provision  is  made  for  partial 
students,  who  may  enter  at  any  time  and  select,  under  the  direction 
and  advice  of  the  faculty,  such  studies  as  they  may  be  found  qualified 
to  pursue,  with  classes  already  formed,  subject  to  the  general  regular 
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tions  and  discipline  of  the  institution,  and  to  such  examinations  as  may 
be  prescribed  in  each  case.    Such  students,  on  leaving  the  institution, 
receive  certificates  stating  the  studies  pursued  and  the  attainments  made. 
The  courses  of  study  are  as  follows,  in  detail : 

Course  in  Civil  Engineering  and  Mechanics. 

First  year — First  term. — 1.  Loomis's  alegebra,  from  quadratic  equa- 
tions; 2.  Loomis's  geometry,  from  book  IV;  3.  Draughting,  construc- 
tion of  problems ;  4.  Lectures  on  physiology ;  5.  Elocution,  composi- 
tion, and  declamation;  6.  French.  Second  term. — 1.  Algebra  and 
geometry,  finished ;  2.  Trigonometry,  plane  and  spherical ;  3.  Geometri- 
cal draughting;  4.  Zoology,  history,  French,  composition,  and  declama- 
tion. Third  term. — 1.  Surveying,  with  field  exercises,  descriptive 
geometery;  2.  Draughting;  3.  Botany,  history,  and  French;  4.  Com- 
position and  declamation. 

Second  year — First  term. — 1.  Analytical  geometry;  2.  Leveling 
and  railroad  curves;  3.  Shades,  shadows,  and  perspective;  4.  Ele- 
ments of  chemistry  and  mineralogy ;  5.  Mental  philosophy,  German, 
composition,  and  declamation.  Second  term. — 1.  Differential  and 
integral  calculus ;  2.  Physics  and  general  chemistry ;  3.  Shades,  shad- 
ows, and  perspective,  construction  of  problems ;  4.  Mental  philosophy, 
German,  composition,  and  declamation.  Third  term. — 1.  Bartlettfs 
mechanics;  2.  Bartlett's  optics  and  acoustics;  3.  History;  4.  German. 

Third  year — First  term. — 1.  Bartlett's  mechanics ;  2.  Civil  engineer- 
ing; 3.  History  and  Constitution  of  the  United  States;  4.  Moral  philos- 
ophy. Second  term. — 1.  Civil  engineering;  2.  Stone-cutting;  3.  Geodesy 
and  practical  astronomy ;  4.  Political  economy.  Third  term. — 1.  Civil 
engineering,  preparation  of  thesis ;  2.  Geology,  lectures  and  geological 
excursions;  3.  Architecture,  lectures;  4.  Military  engineering;  5.  Inter- 
national law. 

Course  in  Chemistry  and  Agriculture. 

First  year. — The  same  course  as  in  civil  engineering  and  mechanics. 

Second  year — First  term. — 1.  Analytical  geometry ;  2.  Leveling  and 
railroad  curves ;  3.  Shades,  shadows,  and  perspective ;  4.  Elements  of 
chemistry  and  mineralogy,  with  laboratory  practice ;  5.  Mental  philoso- 
phy, German,  composition,  and  declamation.  Second  term. — 1.  Analyti- 
cal chemistry  and  laboratory  practice;  2.  Physics  and  general  chemistry; 
3.  Lectures  on  agriculture ;  4.  Mental  philosophy,  German,  composition, 
and  declamation.  Third  term. — 1.  Analytical  chemistry,  with  labora- 
tory practice ;  2.  Vegetable  physiology ;  3.  History ;  4.  German. 

Third  year — First  term. — 1.  Mining  and  metallurgy;  2.  Principles 
of  agriculture,  farm  accounts ;  3.  History  and  the  Constitution  of  the 
United  States ;  4.  Moral  philosophy.  Second  term. — 1.  Chemistry  and 
laboratory  practice ;  2.  Agriculture,  its  methods  and  products ;  3.  Geo- 
desy and  practical  astronomy ;  4.  Political  economy.  Third  term. — 1. 
Geology,  lectures  and  geological  excursions;  2.  Animal  physiology; 
3.  Architecture,  lectures ;  4.  Military  engineering ;  5.  Internatioi^al 
law,  preparation  of  thesis. 

Special  course  in  Chemistry. 

First  year — First  term. — 1.  Elements  of  chemistry,  text-book  and 
lectures;  2.  Blovr-pipe  analysis;  3.  Elements  of  mineralogy.  Second 
term. — 1.  Physics  and  chemistry,  text-book  and  lectures ;  2.  Chemical 
analysis,  qualitative.  Third  term. — 1.  Chemical  analysis,  qualitative 
and  quantitative ;  2.  Vegetable  physiology. 
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Second  year — First  term.—l.  Chemical  analysis,  analysis  of  miner- 
als, ores,  &c. ;  2.  Mineralogy,  determinative.  Second  term. — 1.  Chemical 
physics,  heat,  electricity,  magnetism,  galvanism,  and  electro-magnet- 
ism, text-book  and  lectures;  2.  Analysis  of  fertilizers  and  chemical 
products.  Third  term. — 1.  Lectures  on  geology ;  2.  Chemical  analysis, 
special  investigations. 

Besides  the  attention  given  to  military  engineering  and  field  fortifica- 
tions by  the  graduating  class,  the  members  of  all  the  classes  are  drilled 
by  the  military  superintendent,  during  the  autumn  and  summer  terms, 
in  infantry  tactics,  including  the  manual  of  arms,  the  arms  and  accou- 
trements being  furnished  by  the  State  for  this  purpose. 

Experience  has  convinced  the  faculty  that  the  three  years'  course,  as 
now  provided  for,  is  too  short  for  the  work  to  be  done,  and  they  have 
unanimously  recommended  to  the  trustees  the  addition  of  one  year  to 
the  regular  courses.  If  the  suggestion  should  be  adopted,  it  is  proposed, 
to  meet  the  wants  of  those  students  who  may  not  be  able  to  remain  four 
years,  to  arrange  the  studies  of  the  first  two  years  as  a  course  complete 
in  itself.  This  short  course,  it  is  thought,  will  be  sufficient  for  those 
who  wish  to  become  land  surveyors  or  practical  workers  in  any  one  ot 
the  leading  branches  of  industry,  while  the  full  course  will  fit  men  for 
the  higher  departments  of  mining,  engineering,  architecture,  and  other 
scientific  pursuits. 

The  purpose  of  the  faculty  is  to  make  the  scientific  course  as  valuable 
in  its  way  as  the  classical  in  its  way,  and  to  make  it  answer,  as  far  as 
possible,  every  requirement  of  a  truly  liberal  course  of  education,  wish- 
ing not  merely  to  turn  out  accomplished  specialists,  but  also  to  furnish 
a  body  of  men  trained  in  the  best  principles  and  methods  of  investiga- 
tion, and  equally  able  to  accumulate  knowledge  or  to  use  it  for  the  wel- 
fare of  the  community. 

A  peculiar  feature  of  the  law  establishing  this  institution,  and  one 
worthy  of  emulation  elsewhere,  is  a  provision  requiring  that  at  least  one 
lecture  annually  on  agriculture  shall  be  delivered  by  a  professor  of  the 
college  in  each  county  of  the  State.  These  lectures  have  thus  far  been 
delivered  by  Professor  George  H.  Cook,  the  professor  of  agriculture  and 
chemistry,  and  also  the  efficient  State  geologist,  and  have  excited  a 
lively  interest  among  farmers.  The  lectures  are  elementary^  but,  as 
many  of  their  illustrations  are  drawn  from  circumstances  peculiar  to  the 
State,  they  have  a  local  interest,  and  supply  information  to  agriculturists 
which  they  could  not  otherwise  obtain.  The  first  lecture  delivered  was 
"  upon  the  condition  and  advantages  of  agriculture  in  New  Jersey  and 
the  means  for  its  improvement ; "  the  second  was  upon  "fertilizers," 
especial  reference  being  made  to  those  most  abundant  in  the  State ;  the 
third  was  upon  "the  results  of  the  geological  survey  of  New  Jersey;" 
and  that  for  1869  was  devoted  to  "  agricultural  chemistry,"  which  was  illus- 
trated by  chemical  experiments,  with  explanatory  references  to  the  com 
position  of  soils,  fertilizers,  ana  various  faian  crops. 

The  delivery  of  these  lectures  has  been  followed,  in  several  instances, 
by  the  formation  of  farmers'  clubs,  and  the  professor  announces  himself 
as  always  ready  to  answer  inquiries  and  to  furnish  information  that  may 
be  needed  in  carrying  out  the  work  of  these  useful  associations,  the  for- 
mation of  which  he  urges  in  all  parts  of  the  State. 

Another  condition  of  the  law  conveying  the  endowment  was  the  pur- 
chase of  an  "experimental  farm,"  without  charge  upon  the  State.    This 
requirement  has  been  met  by  the  purchase  of  a  tract  of  about  one  hun 
dred  acres  adjacent  to  the  college  buildings.    As  an  experimental  farm 
the  tract  presents  great  advantages.    When  purchased  it  was  an  old 
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style  farm — part  dry  tillable  land,  but  extremely  poor;  part  pasture 
land,  too  wet  and  heavy  for  tillage ;  and  part  in  stumps,  sprouts,  and 
young  timber. 

The  first  efforts  upon  the  farm  were  directed  to  bringing  its  whole 
area  into  profitable  cultivation  by  draining  the  wet  grounds,  clearing 
and  breaking  up  those  which  had  never  been  plowed,  and  enriching  the 
whole  by  manures  and  tillage.  Twenty-four  acres  of  land  have  been 
thoroughly  underdrained,  and  twenty-five  acres  of  new  land  have  been 
broken  up  and  partially  cleared  of  stumps.  One  thousand  two  hundred 
and  fifty  bushels  of  gas  lime,  five  hundred  tons  of  greensand  marl,  and 
considerable  quantities  of  stable  manure,  superphosphate  of  lime,  bone- 
dust,  poudrette,  guano,  &c,  have  been  used  upon  the  farm. 

The  early  crops  of  the  past  season  were  good.  The  hay  crop  was  very 
heavy ;  wheat  on  the  old  cultivated  land  yielded  twenty-four  bushels 
per  acre ;  the  early  Goodrich  potato,  which  ripened  before  the  drought, 
yielded  two  hundred  bushels  to  the  acre;  Indian  corn  that  was  accli- 
mated was  not  injured  by  the  dry  weather,  and  produced  fifty  bushels 
to  the  acre.  The  stock  of  cattle  upon  the  farm  is  approaching  the  pure 
Ayrshire,  the  cows  proving  themselves  superior  milkers.  The  design  U 
to  increase  the  herd  until  it  is  as  large  as  the  farm  will  support,  and  to 
use  it  in  supplying  milk  for  the  market  and  in  raising  pure-blooded  ant* 
mals.  Experiments  with  various  fertilizers  are  in  progress.  In  this 
connection  Professor  Cook,  who  has  the  supervision  of  the  experimental 
farm,  says  that  "  the  full  worth  of  manures  is  not  adequately  appreciated 
by  farmers,"  and  adds  that  "  aU  the  experience  of  the  college  farm  goes 
to  show  that  there  is  no  profit  in  cultivating  poor  land.  Either  make 
the  laud  rich  by  means  of  manures,  or  do  not  waste  labor  in  the  attempt 
to  till  it.  liaise  clover,  keep  stock,  or  buy  manure.  One  or  the  other  of 
these  must  be  done,  or  the  farmer  cannot  raise  paying  crops." 

The  important  question  of  deep  and  shallow  plowing  and  that  of  sur- 
face manuring  are  being  submitted  to  trial  on  the  farm,  and  will  be 
reported  from  time  to  time.  The  effects  of  underdraining  have  been 
marked  as  satisfactory.  Fifty  bushels  of  shelled  corn  to  the  acre  have 
been  raised  on  ground  which  two  years  before  was  a  maple  swamp;  and 
line  grass  and  clover  have  been  cut  on  a  dry,  mellow  field  which  two 
years  before  was  so  wet  that  it  could  not  be  plowed.  The  old-style  farm 
of  one- third  tillable  land,  one  third  pasture,  and  one-third  woods  will 
soon  be  a  farm  every  foot  of  which  is  plowed  in  its  rotation  and  made 
to  yield  its  sbare  of  the  profits. 

The  president,  in  his  auuual  report  to  the  governor,  states  that  "  the 
trustees  have  considered  it  no  part  of  their  duty  to  turn  the  agricultural 
department  of  the  institution  into  a  school  of  manual  labor.  They  have 
from  the  beginuiug  proceeded  upon  the  theory  that,  while  the  practical 
applications  of  science  should  be  carefully  kept  in  vie*  in  a  course  ot 
instruction,  the  main  business  of  a  scientific  school  must  be  to  teach 
scientific  principles  and  the  methods  of  scientific  investigation ;  and  that 
persons  who  desire  to  become  skilled  in  the  actual  operations  of  farming 
must  do  it  by  engaging  in  the  daily  routine  of  a  farmer's  work." 

He  adds  that  "  it  is  gratifying  to  find  that  their  theory  and  practice 
thus  agree  in  two  important  particulars  with  what  the  emiuent  Baron 
Liebig  has  recently  stated  to  be  the  almost  unanimous  conviction  among 
the  best  scientific  agriculturists  of  Europe,  viz.,  that  the  agricultural 
college  ought  always  to  be  connected  with  institutions  devoted  to  other 
departments  of  instruction,  and  that  the  attempt  to  keep  up  a  system 
of  manual  labor  had  been  proved  to  be  impracticable,  being  now  univer- 
sal]y  abandoned  as  a  failure.    No  objection  can  be  made,  however,  to 
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providing  labor,  as  far  as  possible,  for  students  who  may  wish  in  this 
way  to  help  themselves ;  and  it  is  hoped  that  the  condition  of  the  farm 
may  soon  be  such  as  to  furnish  a  considerable  demand  for  voluntary 
labor  of  this  kind." 

There  have  been  in  the  institution  during  the  year  fifty-three  students, 
of  whom  three  were  from  the  State  of  New  York,  one  from  Pennsylvania, 
four  from  Japan,  and  the  remaining  forty-five  from  the  State  of  New 
Jersey,  sixteen  of  the  number  filling  State  scholarships.  At  the  com- 
mencement in  June  the  graduating  class  of  nine  members  was  admitted 
to  the  degree  of  Bachelor  of  Science.  Theses  were  prepared  by  them  and 
read  before  the  State  board  of  visitors  on  the  following  practical  sub- 
jects :  "  Canals,"  "  Geological  changes  effected  by  water,"  "  Railroads," 
two  on  "Agriculture,"  "  Strength  of  materials,"  "  The  railroad  bridge 
over  the  Passaic  at  Newark,"  "  Mineralogy,"  "Astronomy." 

The  demand  in  every  department  of  industry  for  men  of  trained  intel- 
ligence is  shown  by  the  fact  that  all  the  members  of  this  class  have 
already  found  honorable  and  remunerative  employment  in  the  work  for 
which  they  had  prepared  themselves ;  and  all,  with  a  single  exception, 
are  employed  in  New  Jersey,  thus  giving  the  State  a  direct  return  for 
her  care  of  this  institution.  Two  of  the  class  are  engaged  in  farming, 
one  in  surveying,  three  in  new  railroad  enterprises,  two  upon  railroads 
already  established,  and  oue  as  assistant  engineer  of  the  Indianapolis 
(Indiana)  City  water-works. 

Applicants  for  admission  to  the  full  courses  of  study  must  be  sixteen 
years  of  age,  of  good  moral  character,  and  must  pass  a  satisfactory 
examination  in  English  grammar  and  spelling,  descriptive  geography, 
physical  geography,  history  of  the  United  States,  arithmetic  complete, 
algebra  to  quadratic  equations,  and  three  books  of  plane  geometry. 

Candidates  for  advanced  standing  are  examined,  in  addition  to  the 
preparatory  studies,  in  those  already  pursued  by  the  class  they  propose 
to  enter. 

The  expenses  per  annum  to  students,  other  than  those  filling  the  State 
scholarships,  are  as  follows :  Tuition,  $75;  incidental  expenses,  $8 ;  ad- 
mission fee,  $5;  graduating  fee,  $7  50.  Students  in  analytical  chemis- 
try are  charged  $15  additional  per  term  for  chemicals  and  use  of  appa- 
ratus. Board  with  furnished  room  can  be  obtained  at  $4  to  $G  per  week, 
and  board  without  room  at  $3  to  $5  per  week. 

OHIO. 

After  several  years  of  conflict  between  various  colleges  of  the  State 
to  secure  the  proceeds  of  the  congressional  grant,  the  legislature  of 
Ohio  has  passed  a  law  providing  for  the  establishment  of  one  independ- 
entcoilege,  to  be  styled  the  Ohio  Agricultural  and  Mechanical  College,  the 
loading  objects  of  which  shall  be  the  teaching  of  such  branches  of  learn- 
ing as  are  related  to  agriculture  and  the  mechanic  arts,  without  exclud- 
ing other  scientific  and  classical  studies,  and  including  military  tactics. 

The  government  is  to  be  vested  in  a  board  of  trustees,  consisting  oi 
one  member  from  each  congressional  district,  to  be  nominated  by  the 
governor  and  confirmed  by  the  senate,  for  a  term  of  six  years,  one- 
third  to  be  appointed  every  two  years.  The  general  management  is  to 
be  intrusted  to  an  executive  committee  of  three.  The  board  of  trustees 
is  authorized  to  make  rules,  to  appoint  officers,  and  to  prescribe  the 
compensation ;  but  no  debts  are  to  bo  contracted  without  authority  of 
the  general  assembly  of  the  State. 

The  trustees  are  required  to  locate  the  college  on  or  before  the  1st  of 
October,  1870,  on  lands  not  less  in  area  than  one  hmy&ro\.  wssfefe^  ^/ear 
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trally  situated,  and  accessible  by  railroad.  No  proposition  for  the  loca- 
tion of  the  college  is  to  be  accepted  unless  accompanied  by  a  donation 
of  not  less  than  $200,000,  and  of  not  less  than  one  hundred  acres  of 
land.  The  endowment  fund  is  to  be  kept  intact.  This  fund,  derived 
from  the  sales  of  land  scrip,  amounts,  with  accrued  interest  up  to  July, 
1870,  to  $422,564  32. 

The  board  of  trustees  has  been  organized  by  the  election  of  V.  B. 
Horton,  of  Meigs  County,  as  chairman ;  Joseph  Sullivant,  of  Columbus, 
treasurer ;  and  R.  D.  Anderson,  of  Dayton,  secretary.  An  address  will 
be  issued  to  the  people  of  the  State,  inviting  proposals  for  the  location 
of  the  college.  Summit  County  has  already  proposed  to  give  two  hun- 
dred acres  of  land  and  $400,000  in  cash,  while  Franklin  County  offers 
$600,000  to  induce  the  trustees  to  locate  the  college  at  Columbus.  The 
endowment  will  doubtless  be  doubled  by  the  liberality  of  parties  desir- 
ing the  location  of  the  institution  in  their  midst,  and  there  is  now  every 
promise  that  the  new  college  will  prove  a  success,  if  energy  and  money 
will  insure  it. 

PENNSYLVANIA. 

The  Agricultural  College  in  this  State  appears  to  be  emerging  from  its 
depressed  condition,  a  condition  caused,  it  is  said  in  the  last  report  of 
its  trustees,  by  an  attempt  to  elevate  it  into  a  literary  institution,  in 
which  "  scientific  agriculture  was  sunk  into  a  secondary  object,  and 
practical  farming  left  optional  with  the  student."  The  public  seem  to 
have  been  distrustful  of  it  as  a  place  of  education,  and  the  number  of 
its  students  is  still  small.  Its  officers,  however,  have  entered  with  en- 
ergy on  the  work  of  restoring  it  to  the  confidence  of  the  people,  and  the 
experience  of  the  last  year  indicates  their  success.  The  college  farm 
consists  of  four  hundred  acres,  in  a  central  part  of  the  State,  in  a  health- 
ful climate,  and  the  college  building  is  of  limestone,  two  hundred  and 
forty  feet  in  length,  eighty  feet  in  width,  and  five  stories  in  height.  It 
is  heated  with  furnaces,  and  supplied  with  water.  A  garden  of  six 
acres  has  been  trenched,  and  is  highly  productive.  The  orchard  covers 
twelve  acres,  and  is  just  coming  into  good  bearing.  The  lecture  rooms 
and  laboratories  are  supplied  with  good  apparatus.  Three  large  labo- 
ratories are  designed  for  the  special  use  of  the  students,  in  which  they 
may  conduct  experiments,  and  there  is  a  good  collection  of  minerals  and 
geological  specimens,  especially  illustrative  of  the  geology  of  the  State. 
It  will  be  remembered  that  this  college  was  established  for  the  promo- 
tion of  agricultural  education  before  the  congressional  grant  was  given 
to  it. 

With  all  these  appliances  the  trustees  and  the  officers  of  the  college 
have  resolutely  attempted  to  render  it  useful  for  the  purposes  for  which 
it  was  at  first  established.  Two  courses  of  instruction  are  proposed  : 
First.  Agricultural,  embracing  the  various  branches  of  a  sound  English 
education ;  mathematics,  so  far  as  is  necessary  to  surveying ;  chemistry, 
botany ,  natural  philosophy,  zoology,  and  regular  instruction  in  practical 
agriculture.  Second.  The  scientific  course,  adding  to  the  studies  already 
specified  the  higher  departments  of  the  same  sciences,  and  a  fuller 
course  in  mathematics. 

Educational  labor  is  required  of  all  the  students,  both  on  the  farm  and 
in  the  laboratories.  In  the  latter,  after  studying  the  science  of  chemis- 
try, each  student  learns  the  use  of  apparatus  and  the  methods  of  analy- 
sis, under  the  eye  of  a  teacher,  and  performs  a  course  of  experiments 
applicable  to  his  intended  pursuit  in  life. 
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WEST  VIRGINIA. 

The  proceeds  of  the  laud  grant  to  this  State  ($00,000)  have  been  de- 
voted to  the  establishment  of  the  u  West  Virginia  University,"  which  is 
now  in  successful  operation,  with  literary,  scientific,  agricultural,  and 
military  departments.  The  university  is  located  at  Morgantown,  the 
citizens  of  which  place  contributed  $50,000  in  grounds,  buildings,  and 
money  for  the  purposes  of  the  institution.  The  legislature  of  the  State 
has  also  appropriated  $16,000  per  annum  for  the  further  endowment 
and  for  the  current  expenses  of  the  university.  The  following  course  ot 
study  has  been  adopted  for  the  agricultural  department,  though  students 
in  agriculture  will  recite  with  the  other  classes  until  their  numbers  war- 
rant separate  provision  for  them  : 

First  year — Fall  tenn. — Geometry,  manual  of  agriculture,  anatomy, 
physiology,  and  zoology;  lectures  on  the  chemistry,  structure,  and  physi- 
ology of  plants ;  on  the  water,  atmosphere,  and  soil,  as  related  to  vege- 
tables; on  tilling,  draining,  and  manuring.  Winter  term. — Trigonom- 
etry and  spherical  geometry?  inorganic  chemistry,  history  of  English  lit- 
erature ;  lectures  on  domestic  animals  and  their  digestion,  respiration, 
assimilation,  and  excretion ;  on  the  composition,  preparation,  and  value 
of  different  kinds  of  food ;  on  milk,  butter,  cheese,  flesh,  and  wool,  as 
agricultural  products.  Spring  term. — Mensuration  and  surveying,  or- 
ganic chemistry,  botany ;  lectures  on  horticultural  and  kitchen  garden- 
ing ;  on  the  propagation,  training,  and  culture  of  fruit  trees,  the  vine, 
small  fruits,  and  vegetables ;  excursions. 

Second  year — Fall  term.— -Geology,  moral  philosophy,  book-keeping1; 
lectures  on  the  staple  grain,  forage,  root,  and  fibre  crops  of  this  and  ad- 
joining States,  and  their  varieties,  and  the  soils  best  adapted  to  them; 
on  the  preparation  of  soil,  seeding,  cultivating,  harvesting,  and  prepar- 
ing for  market ;  on  the  origin  and  natural  history  of  domestic  animals; 
on  entomology  and  the  insects  useful  and  hurtful  to  vegetation ;  excur- 
sions. Winter  term. — Mechanic  arts,  political  economy,  history  of  civili- 
zation ;  lectures  on  the  raising,  care,  characteristics,  and  adaptation  of 
different  breeds  of  domestic  animals ;  on  cattle  for  beef  or  draught,  and 
sheep  for  wool  or  mutton ;  on  horses,  swine,  and  poultry ;  on  pasturing, 
soiling,  and  stall-feeding ;  on  tobacco,  hops,  and  forestry.  Spring  term. — 
Constitution  of  the  United  States  and  of  West  Virginia,  international 
law,  general  history;  lectures  on  rural  economy ;  on  the  history  of  agri- 
culture, with  sketches  of  the  same  in  ancient  and  modern  times,  and 
foreign  lands ;  on  the  adaptation  of  farming  to  soil,  climate,  market,  and 
other  natural  and  economical  conditions ;  on  the  different  systems  of 
husbandry,  such  as  stock,  sheep,  grain,  and  mixed  farming ;  excursions. 

The  charge  for  tuition  in  the  agricultural  department  is  $8  per  term 
of  thirteen  weeks,  with  $2  per  term  additional  for  contingencies.  Board 
$3  50  to  $4  per  week. 

WISCONSIN. 

• 

The  national  grant  to  Wisconsin  was  210,000  acres.  The  lands  were 
located  within  the  State,  and  were  given  to  the  State  university  estab- 
lished at  Madison.  A  farm  has  been  purchased  by  the  citizens  of  Dane 
County,  at  a  cost  of  $40,000,  and  the  agricultural  college  is  now  in  oper- 
ation as  a  branch  of  the  university.  The  programme  of  studies  and  the 
list  of  officers,  which  were  given  in  our  annual  report  for  1867  and  for 
1868,  show  that  the  college  is  to  be  conducted  in  the  interest  of  farm- 
ers, and  not  as  a  mere  appendage  of  a  literary  institution.  The  excel- 
lent president  of  the  university  and  the  able  corps  of  instructors  give 
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promise  of  success  to  the  effort  to  train  an  intelligent  body  of  farmers 
for  the  noble  pursuit  of  life  in  which  they  are  to  engage. 

In  closing  this  article  we  renew  the  expression  of  the  pleasure  with 
which  we  contemplate  the  progress  of  our  industrial  colleges  during  the 
last  year.  We  regret  that  agriculture  is  not  made  prominent  in  all  of 
them,  yet  all  will  be  useful  in  educating  the  national  mind,  and  in 
giving  dignity  and  nobility  to  labor. 

Most  of  the  States  lately  in  rebellion,  having  resumed  their  peaceful 
relations  to  the  Union,  have  accepted  the  national  land  grant,  and  the 
Commissioner  of  the  General  Laud  Office  is  now  issuing  scrip  for  the 
portion  allotted  to  them.  We  hope  in  our  next  annual  report  to  have 
information  to  communicate  in  relation  to  the  colleges  to  be  established 
in  them,  and  that  all  the  States  which  have  hitherto  delayed  their 
action  in  this  regard  will  report  to  us  the  progress  they  have  made. 


COBNELL  UNIVERSITY. 

In  the  spring  of  1865,  the  legislature  of  Few  York  passed  an  act 
incorporating  the  Cornell  University.  By  this  act  the  grant  of  land 
made  by  Congress  in  1862  to  the  State  of  New  York,  for  the  benefit  of 
agricultural  and  mechanic  arts,  was  given  to  the  trustees  of  Cornell 
University  upou  compliance  with  certain  conditions,  of  which  the  most 
important  were  that  Ezra  Cornell  should  give  to  the  institution  $500,000, 
and  that  provision  should  be  made  for  the  education,  free  of  all  charge 
for  tuition,  of  one  student  from  each  Assembly  district  of  the  State.  At 
the  first  meeting  of  the  trustees  after  the  passage  of  this  act,  Mr.  Cor- 
nell complied  with  the  conditions  of  the  charter,  and  made  an  additional 
gift  of  over  two  hundred  aores  of  land,  with  buildings,  as  a  farm  to  be 
attached  to  the  College  of  Agriculture,  and  of  the  Jewett  collection  in 
geology  and  paleontology,  which  had  cost  him  $10,000.  He  has  since 
made  other  gifts  to  the  amount  of  $25,000,  and  has  expended  about 
$200,000  in  purchasing  the  land  scrip,  and  locating  the  lands  for 
the  university.  The  act  further  provides  for  the  location  of  the 
Cornell  Uuiversity  at  Ithaca,  Tompkins  County,  and  for  a  board 
of  twenty-four  trustees.  Of  these,  the  governor  of  the  State,  the 
lieutenant-governor,  speaker  of  the  assembly,  superintendent  of 
public  instruction,  president  of  the  State  Agricultural  Society, 
president  of  Cornell  University,  and  the  librarian  of  Cornell  library, 
are  trustees  ex  officio.  Mr.  Cornell  himself  and  his  oldest  son  are  per- 
manent trustees.  The  remaining  fifteen  are  elected  according  to  the 
provisions  of  the  act  of  incorporation.  By  a  special  clause  in  the  act 
of  organization  the  graduates  of  the  university,  whenever  they  shall 
number  one  hundred,  shall  be  entitled  to  fill  the  place,  each  year,  of 
one  of  the  retiring  members. '  It  is  hoped  that  this  feature  will  do  much 
to  insure  constant  vigor  in  the  administration  of  the  affairs  of  the 
institution. 

The  university  is  a  part  of  the  educational  system  of  the  State,  and 
is  bound  by  the  terms  of  the  act  which  created  it  to  educate,  free  of  all 
fees  for  instruction,  one  student  from  each  of  the  one  hundred  and 
twenty-eight  Assembly  districts  of  the  State. 

The  endowment  of  the  university  consists  of  two  distinct  funds.  The 
original  gift  of  the  national  government  to  the  State  of  New  York  was  in 
land  scrip,  covering  990,000  acres.   Of  this  an  amount  of  scrip  represent- 
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ing  70,000  acres  was  sold  before  the  foundation  of  the  Cornell  Univer- 
sity, and  the  proceeds,  $64,600,  were  deposited  in  the  State  treasury. 
Under  the  management  of  Mr.  Cornell  293,000  acres  in  scrip  have  been 
sold,  for  a  sum  of  $263,700,  and  scrip  to  the  amount  of  100,000  acres 
still  remains  unsold.  The  remainder  of  the  scrip,  520,000  acres,  has 
been  located,  and  now  constitutes  an  estate  to  be  sold  at  such  times  and 
in  such  quantities  as  the  trustees  may  decide.  A  6mall  portion  of  it  is 
situated  in  the  States  of  Kansas  and  Minnesota,  but  by  far  the  greater 
part  lies  in  the  State  of  Wisconsin,  in  the  counties  of  Chippewa,  Clark, 
Dallas,  Dunn,  and  Eau  Claire.  It  has  been  carefully  selected,  in  tracts 
often  bordering  on  large  streams,  has  been  thoroughly  surveyed  and 
mapped^and  is  nearly  all  embraced  in  the  rich  and  valuable  pine  re- 
gion of  Wisconsin,  Its  timber  alone  gives  it  a  constantly  increasing 
value.  The  whole  tract  is  estimated,  at  the  present  time,  to  be  worth 
an  average  of  $5  an  acre,  after  defraying  the  expenses  of  its  location 
and  supervision,  or  a  total  of  over  $2,500,000.  Portions  of  it  could, 
even  at  this  time,  be  sold  at  considerably  more  that  $5  an  acre.  The 
proceeds  of  the  sales  of  land  scrip  up  to  this  time,  deposited  in  the 
treasury  of  the  State  for  the  benefit  of  the  university,  amount  in  all  to 
$328,300.  The  other  portion  of  the  university  endowment  consists  of 
the  sum  of  $525,000,  given  in  cash  by  Mr.  Cornell.  It  has  been  securely 
invested,  and  yields  interest  at  the  rate  of  seven  per  centum. 

The  estate  attached  immediately  to  the  university  consists  of  the 
farm  and  grounds,  embracing  more  than  200  acres  of  excellent  land. 
This  tract  lies  on  an  upland  to  the  east  of  Ithaca,  nearly  400  feet  above 
the  surface  of  Cayuga  Lake.  Attached  to  the  university  farm  are  a 
farm-house^  barns,  and  other  outbuildings.  The  other  structures  in 
use  for  university  purposes  are:  1.  Two  four-story  edifices,  of  light 
and  dark  stone,  each  150  feet  in  length  by  50  feet  in  breadth,  built 
in  a  massive  Florentine  style  of  architecture,  and  occupied  partly  as 
dormitories,  partly  as  lecture  and  cabinet  rooms.  2.  A  four-etory  stone 
building,  180  by  100  feet,  styled  Casoadilla  Place,  and  used  princi- 
pally for  dormitories,  faculty  rooms,  offices,  and  commons.  3.  The 
laboratories,  a  structure  100  feet  long,  with  wings  at  each  end  running 
back  the  same  distance,  containing  agricultural,  chemical,  botanical, 
physical,  and  geological  laboratories,  together  with  lecture  rooms,  and 
temporary  workshops.  In  addition  to  these  the  university  makes  use, 
to  some  extent,  of  the  Cornell  library  building,  in  which  the  lectures  of 
the  non-resident  professors  are  held,  and  in  which  the  busiuess  office,  or 
superintendency,  and  some  of  the  cabinets  occupy  rooms. 

The  university  library  contains  25,000  volumes;  of  these  800  treat 
of  agriculture,  150  of  veterinary  science,  and  800  of  the  mechanic 
arts.  The  library  also  contains  the  publications  of  the  Patent  Office  of 
Great  Britain,  numbering  about  2,500  volumes.  The  reading  room  re- 
ceives 200  journals  and  periodicals,  printed  in  our  own  and  In  foreign  lan- 
guages.   Of  these  about  40  treat  of  agricultural  and  mechanical  subjects. 

Among  the  museums  of  the  university  the  following  are  especially 
valuable  to  agricultural  and  mechanical  students.  In  the  geological 
museum  are  comprised : 

1.  The  Jewett  collection  in  paleontology,  embracing  a  very  large  col- 
lection of  specimens,  many  of  which  have  served  as  types  for  the  de- 
scriptions and  engravings  in  the  State  geological  publications. 

2.  The  duplicates  of  the  State  cabinets  appropriated  to  the  univer- 
sity under  the  law  of  1868. 

3.  The  collections  made  by  Professor  Hartt  as  geologist  of  the  Agas- 
siz  expedition  to  Brazil,  and  by  him  deposited  in  the  museum* 
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4.  The  Siiliuian  collection  in  mineralogy,  being  the  acquisition  during 
many  years  of  exploration,  of  purchase,  and  exchange  of  Professor  Ben- 
jamin Silliman,  jr.,  of  Yale  College. 

The  collections  illustrative  of  botany,  agriculture,  and  horticulture 
include  the  following : 

1.  The  series  of  modeles  elastiques  of  plants,  on  a  magnificent  scale, 
made  by  Auzaux,  of  Paris,  and  the  two  series  of  plant  models  de- 
signed and  executed  by  Brendel,  of  Breslau. 

2.  The  Ban  models,  being  one  hundred  and  eighty-seven  models  of 
plows,  made  at  the  Royal  Agricultural  College  of  Wurtemberg,  under 
the  direction  of  Professor  Rau,  and  arranged  and  classified  by  him  for  the 
Paris  Exposition  of  1867. 

3.  Engravings  and  photographs  of  cultivated  plants  and  animals  ob- 
tained at  the  various  agricultural  colleges  of  Europe. 

4.  The  Auzaux  models  of  veterinary  science  and  practice,  being  the 
entire  series  used  at  the  imperial  veterinary  colleges  of  France  and 
Russia. 

5.  A  collection  of  the  cereals  of  Great  Britain,  being  a  duplicate  oi 
that  in  the  Royal  Museum  of  Science  and  Art  at  Edinburgh,  presented 
by  the  British  government. 

6.  A  collection  of  wools  of  upward  of  three  hundred  varieties,  pre- 
sented by  Professor  Wilson  of  the  University  of  Edinburgh. 

7.  The  Horace  Mann  herbarium,  a  Jiortus  siccus,  or  collection  of 
plants  to  the  number  of  several  thousand,  purchased  of  the  estate  of 
the  late  Horace  Mann  by  President  White,  and  presented  to  the  uni- 
versity by  him. 

8.  Miscellaneous  collections  illustrating  the  materials,  processes,  and 
products  of  agriculture  and  horticulture,  and  the  various  operations 
in  veterinary  surgery,  many  of  them  prepared  by  the  classes  under  the 
direction  of  Professors  Wilder  and  Law. 

9.  A  cabinet  of  tools  and  implements,  either  of  the  actual  size  or  in 
the  shape  of  models. 

10.  Besides  the  foregoing  the  agricultural  student  has  access  to  the 
stables  of  Mr.  Cornell,  containing  many  specimens  of  choice  imported 
stock  of  different  races. 

The  collections  in  the  museum  of  zoology,  which  are  available  foi 
the  educational  purposes  of  the  university,  are  made  up  of  the  follow- 
ing: 

1.  A  remarkably  well-mounted  and  carefully-classified  collection  in 
ornithology,  principally  American,  made  and  presented  to  the  univer- 
sity by  Mr.  Greene  Smith,  of  Geneva. 

2.  The  Newcomb  conchological  collection,  made  on  the  South  Atlan- 
tic and  the  Pacific  Coasts,  and  one  of  the  most  complete  and  admirably 
arranged  in  existence. 

3.  The  modeles  elastiques  of  Dr.  Auzaux,  of  Paris,  illustrative  of  com- 
parative anatomy,  physiology,  and  zoology. 

4.  The  illustrative  charts  and  diagrams,  edited  by  Achille  Conit6,  of 
Paris,  and  those  published  under  the  auspices  of  the  Council  of  Educa- 
tion at  London. 

5.  The  Wilder  entomological  collection,  deposited  by  Professor  Wilder 

6.  Anatomical  models  and  specimens,  deposited  by  Professors  Wilder 
and  Hartt. 

Besides  the  models  made  at  the  university,  the  museum  of  technol- 
ogy and  civil  engineering  comprises  : 

1.  A  collection  of  working  models  in  brass  and  iron,  illustrative  of 
mechanical  principles  applied  to  machinery,  and  an  extended  series  of 
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photographs  for  the  same  purpose,  from  the  establishment  of  Schroder, 
of  Darmstadt. 

2.  Another  collection  of  working  models  in  wood  and  iron,  illustra- 
tive of  intricate  mechanical  combinations  and  expedients,  made  under 
the  direction  of  Professor  Willis,  of  Cambridge,  England,  and  of  Pro- 
fessor Rigg,  of  the  College  of  Mechanics,  at  Chester. 

3.  Models  illustrating  descriptive  geometry  and  bridge  and  roof  con- 
struction, made  by  Schroder. 

4.  The  diagrams  and  charts  issued  with  the  sanction  of  the  English 
committee  of  Council  on  Education. 

5.  Photographs  and  models  from  various  sources. 

The  chemicals,  apparatus,  and  instruments  in  use  in  the  chemical 
laboratories  have  been  recently  procured  with  especial  care  in  London, 
Paris,  Heidelberg,  Erfurt,  Darmstadt,  and  Berlin.  In  this  department 
are  also  the  following : 

1.  A  large  amount  of  apparatus  illustrative  of  optics  and  kindred 
branches,  manufactured  by  Duboscq,  of  Paris. 

2.  A  collection  illustrative  of  natural  philosophy  in  general,  made  at 
Paris  by  Deloeil,  at  Heidelberg  by  Desaga,  and  at  Boston  by  Ritchie. 

3.  Much  important  apparatus  deposited  by  Professor  Crafts. 

The  following  degrees  are  given  to  industrial  students  and  students 
of  natural  science: 

The  degree  of  bachelor  of  science  is  conferred:  1.  Upon  such  stu- 
dents as  have  successfully  pursued  the  curriculum  in  science.  2.  Upon 
x  such  students  as  have  completed  a  course  of  twelve  trimesters,  or  four 
years,  in  either  agriculture,  the  mechanic  arts,  civil  engineering,  chem- 
istry, or  natural  science,  or  shall  have  successfully  passed  the  exam- 
inations in  those  colleges  or  schools. 

Licentiate  certificates,  or  certificates  of  proficiency,  are  conferred 
upon  all  students  who  have  pursued  a  special  course  in  any  branch  of 
knowledge.  They  are  given  upon  the  recommendation  of  the  deans  of 
the  respective  colleges. 

A  student  who  has  pursued  an  elective  or  optional  course  of  study 
equivalent,  in  the  judgment  of  the  faculty,  to  anyone  of  the  general 
courses,  can  receive  one  of  the  usual  baccalaureate  degrees.  Applica- 
tions for  degrees  by  such  students  must  be  made  to  the  president  of  the 
university,  accompanied  by  a  statement  of  the  examinations  passed, 
and  of  the  number  of  trimesters  spent  in  the  university. 

The  degree  of  master  of  science,  or  an  equivalent  degree,  is  conferred 
upon  such  bachelors  of  science  as  may  exhibit  proof,  satisfactory  to  the 
faculty,  of  proficiency  in  general  science  or  in  any  special  science. 

The  degree  Of  doctor  of  philosophy  is  conferred  upon  such  bachelors 
of  arts,  of  philosophy,  or  of  science  as  have  completed  a  meritorious 
original  investigation  in  chemistry. 

Among  many  prizes  offered,  the  following  are  for  the  encouragement 
of  industrial  and  scientific  students:  To  the  student  of  the  voluntary 
labor  corps  in  agriculture  who,  without  neglecting  his  other  university 
duties,  shall  show  himself  most  efficient,  practically  and  scientifically, 
upon  the  university  farm,  850;  to  the  second  in  merit,  $20;  to  the 
third  in  merit,  $10.  To  the  student  in  the  volunteer  labor  corps  in  the 
mechanic  arts  who,  without  neglecting  his  other  university  duties,  shall 
show  himself  most  efficient,  practically  and  scientifically,  in  the  univer-. 
sity  workshops,  $50 ;  to  the  second  in  merit,  $20 ;  to  the  third  in  merit, 
$10.  Thirty  dollars  to  the  student  showing  the  most  satisfactory  prog- 
ress during  the  first  year  of  the  course  in  science ;  $20  to  the  second  in 
merit.    One  hundred  dollars  for  the  most  meritorious  original  investigpr 
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tion  in  general  chemistry;  $20  for  the  most  meritorious  chemical  work 
in  the  laboratory.  Thirty  dollars  to  the  student  of  tho  course  in  science 
showing  the  most  satisfactory  progress  in  general  and  analytical  chem- 
istry; 820  to  the  second  in  merit.  Thirty  dollars  for  the  most  merito- 
rious report  or  thesis  upon  an  investigation  made  in  chemistry  as  applied 
to  agriculture;  $20  to  the  most  meritorious  student  in  chemistry  as 
applied  to  agriculture,  who  has  shown  satisfactory  progress  in  the  reg- 
ular studies  of  the  university.  Thirty  dollars  to  the  most  meritorious 
student  in  practical  mechanics  and  physics ;  $20  to  the  second  in  merit 
Thirty  dollars  to  tho  most  meritorious  student  in  civil  engineering ;  820 
to  the  second  in  merit.  Thirty  dollars  to  the  most  meritorious  student 
in  botany  and  horticulture;  820  to  the  second  in  merit;  $10  to  the 
third  in  merit.  Thirty  dollars  for  the  most  meritorious  report  or  thesis 
upon  an  original  investigation  in  agriculture;  $20  for  tho  second  in 
merit.  Thirty  dollars  for  the  most  meritorious  report  or  thesis  upon  an 
original  investigation  in  geology;  $20  for  the  second  in  merit.  Thirty 
dollars  for  the  best  series  of  notes  in  Professor  Wilder's  course  of  phys- 
iology and  hygiene;  $20  for  the  second  in  merit;  $10  for  the  third  in 
merit.  Twenty  dollars  to  the  most  meritorious  student  in  general  zo- 
ology; $10  to  the  second  in  merit  Twenty  dollars  to  the  most  merit- 
orious student  in  veterinary  surgery;  $10  to  the  second  in  merit. 

Candidates  for  admission  or  matriculation  are  required  to  be  at  least 
sixteen  years  of  age,  to  be  of  good  character,  and  to  possess  such  phys- 
ical health  and  strength  as  will  enable  them  to  pursue  the  studies  of 
the  course  which  they  propose  to  enter.  All  candidates,  no  matter 
what  may  be  the  course  of  study  which  they  intend  to  pursue,  must 
pass  a  thoroughly  satisfactory  examination  in  the  following  subjects: 
1st,  geography;  2d,  English  grammar,  including  orthography  and  syn- 
tax ;  3d,  arithmetic,  and  algebra  ta  quadratic  equations.  This  admits 
to  all  the  courses,  except  the  classical  and  philosophical,  which  require 
preparation  in  Latin  and  Greek.  Algebra  is  excepted  from  this  require- 
ment in  the  case  of  students  who  take  the  two  years'  course  in  agricul- 
ture. 

To  all  undergraduates  not  exempt  under  the  charter  as  State  students, 
the  university  fees  for  instruction  are  $10  for  each  trimester,  or  $30  for 
the  year.  No  matriculation  or  entrance  fees  are  required,  nor  is  any 
discrimination  made  between  students  coming  from  different  States. 
The  total  expense  of  living  in  the  university  buildings,  including  room, 
fuel,  lights,  rent  of  furniture,  and  board  at  commons,  is  Gxed  for  the 
present  at  78  cents  a  day,  or  $5  46  a  week.  The  expense  of  living  in 
tho  town,  outside  of  the  university  buildings,  varies  for  board,  room, 
fuel,  and  lights,  from  $4  to  $6  a  week.  In  many  cases  students,  by 
the  formation  of  clubs,  have  been  able  to  reduce  their  expenses  to  sums 
ranging  from  $2  to  $3  50  a  week  for  board  and  room  rent. 

THE  COURSE  IN  SCIENCE. 

First  tear — Fall  trimester. — Algebra,  completed ;  the  English  lan- 
guage and  literature;  French,  and  physiology  and  hygiene.  Winter 
trimester. — Euglish  language  and  literature;  French,  geometry,  and 
history.  Spring  trimester. — Botany;  English  language  and  literature; 
French ;  and  geometry  and  conic  sections. 

Second  year — Fall  trimester. — Chemistry;  the  English  language  and 
literature;  experimental  mechanics;  German,  and  trigonometry.  Wim- 
tcr  trimester. — Analytical  geometry;  chemistry;  the  English  language 
and  literature}  German,  and  physics.    Spring  trimester. — Chemistry; 
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differential  calculus;  the  English  language  and  literature;  German,  and 
physics. 

Third  year — Fall  trimester. — The  English  language  and  literature; 
iutegral  calculus;  psychology;  and  optional  studies  in  the  modem  lan- 
guages and  physical  science.  Winter  trimester. — Higher  mathematics, 
and  optional  studies  in  the  modern  languages  and  physical  science. 
Spring  trimester. — Optional  studies  in  the  modern  languages,  and  in  the 
historical,  moral,  and  physical  sciences. 

Fourth  year — Fall  trimester. — Astronomy;  history;  military  engi- 
neering; natural  history;  physical  geography,  and  rhetoric  and  oratory. 
Winter  trimester. — Moral  philosophy;  military  science;  political  economy; 
rhetoric  and  oratory,  and  optional  studies  in  the  physical  sciences. 
Spring  trimester. — English  and  general  literature;  history;  international 
law  and  Constitution  of  the  United  States;  military  law,  and  rural 
economy  and  architecture. 

THE  COURSE  IN  PHILOSOPHY. 

First  year — Fall  trimester. — Algebra  completed;  the  English  lan- 
guage and  literature;  German;  and  physiology  and  hygiene.  Winter 
trimester. — The  English  language  and  literature;  geometry;  history,  and 
Latin.  Spring  trimester. — Botany;  the  English  language  and  literature; 
German ;  Latin,  and  trigonometry  and  mensuration. 

Second  year — Fall  trimester. — Chemistry;  the  English  language  and 
literature;  experimental  mechanics;  French,  and  Latin.  Winter  tri- 
mester.— Chemistry;  the  English  language  and  literature;  French; 
physics,  and,  at  the  option  of  the  student,  either  analytical  geometry, 
history,  German,  Italian,  or  Spanish.  Spring  trimester. — Chemistry ;  the 
English  language  and  literature;  physics,  and,  optionally,  either  differ- 
ential calculus,  history,  Latin,  or  the  modern  languages. 

Third  year — Fall  trimester. — The  English  language  and  literature; 
psychology,  and,  optionally,  either  Latin  or  the  modern  languages.  Win- 
ter trimester. — The  English  language  and  literature;  zoology,  and,  op- 
tionally, either  Latin  or  the  modern  languages.  Spring  trimester. — 
Acoustics  and  optics;  embryology;  the  English  language  and  litera- 
ture; logic,  and  the  modern  languages. 

Fourth  year — Fall  trimester. — Geology;  the  history  of  philosophy; 
the  modern  languages,  and  rhetoric  and  oratory.  Winter  trimester. — 
Astronomy;  moral  philosophy;  philosophy  of  history;  political  science; 
rhetoric  and  oratory;  science  of  language,  and,  optionally,  military 
science.  Spring  trimester. — English  and  general  literature;  history: 
natural  history;  the  Constitution  of  the  United  States;  and  rural 
economy  and  architecture,  and,  optionally,  military  law. 

COURSES  EST  AGRICULTURE. 

The  full  course  of  twelve  trimesters,  or  four  years. 

First  year — Fdll  trimester.— Algebra;  English  language  and  vocal 
culture;  French,  and  human  and  comparative  physiology.  Winter  tri- 
mester.— English  language  and  vocal  culture;  French;  geometry;  history, 
and  zoology.  Spring  trimester. — Botany ;  embryology;  English  language 
and  vocal  culture;  French,  and  trigonometry. 

Second  year — Fall  trimester. — Chemistry;  English  literature  and 
elocution;  experimental  mechanics;  Germau;  psychology,  and  vege- 
table physiology.  Winter  trimester. — Chemistry;  elementary  geology: 
English  Literature  and  elocution ;  German ;  philosophical  anatomy,  and 
physics.  Spring  trimester. — Acoustics  and  optics;  chemistry;  book- 
keeping or  laboratory  practice;  German,  and  physios. 
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Third  year — Fall  trimester. — Agricultural  and  economic  botany; 
agricultural  chemistry;  English  literature  and  rhetoric,  and  veterin- 
ary anatomy  and  physiology.  Winter  trimester. — Agricultural  chem- 
istry; agricultural  aud  economic  botany;  English  literature  and  rhetoric; 
horticulture,  and  veterinary  medicine  and  surgery.  Spring  trimester. — 
Agricultural  chemistry ;  arboriculture;  English  literature  and  rhetoric; 
landscape  gardening,  and  veterinary  medicine  and  surgery. 

Fourth  year — Fall  trimester. — Agricultural  chemistry ;  agricul- 
tural geology ;  comparative  anatomy  or  history ;  practical  agriculture, 
and  rhetoric  and  oratory.  Winter  trimester. — Agricultural  architecture ; 
agricultural  technology;  astronomy;  practical  agriculture;  moral  philoso- 
phy and  political  science ;  and  rhetoric  and  oratory.  Spring  trimester.— 
Agricultural  mechanics;  architecture  and  rural  economy;  practical  agri- 
culture; constitutional  law;  and  meteorology. 

A  course  of  nine  trimesters,  or  three  years. 

First  year — Fall  trimester. — Chemistry;  English  language  and  vocal 
culture;  human  and  comparative  physiology;  vegetable  physiology; 
and  either  algebra,  experimental  mechanics,  or  the  modern  languages. 
Winter  trimester.— Chemistry ;  elementary  geology;  English  language 
and  vocal  culture;  history;  zoology;  and  either  geometry,  modern  lan- 
guages, or  physics.  Spring  trimester. — Book-keeping ;  botany ;  chem- 
istry; embryology;  English  language  and  vecal  culture,  and  either 
modern  languages,  physics,  or  trigonometry. 

Second  year. — Same  as  the  third  year  of  the  full  course. 

Third  year. — Same  as  the  fourth  year  of  the  full  course. 

Those  taking  mathematics  or  physics,  during  the  first  year;  will  be 
required  to  devote  eight  hours  weekly  to  laboratory  practice,  while  those 
who  take  the  modern  languages  will  be  obliged  to  practice  but  two 
hours  a  week. 

A  course  of  six  trimesters,  or  two  years. 

First  year — Fall  trimester. — Agricultural  chemistry ;  English  lan- 
guage and  vocal  culture j  human  and  comparative  physiology;  veterin- 
ary anatomy  and  physiology,  and  either  experimental  mechanics  or 
additional  laboratory  practice  in  chemistry  and  veterinary  surgery. 
Winter  trimester. — Agricultural  chemistry;  English  language  and  vocal 
culture ;  veterinary  medicine  and  surgery ;  and  either  physics,  zoology, 
or  additional  laboratory  practice  in  chemistry  or  veterinary  surgery. 
Spring  trimester. — Book-keeping ;  botany ;  English  language  and  vocal 
culture:  horticulture;  veterinary  medicine  and  surgery;  and  either  agri- 
cultural chemistry  or  embryology. 

Second  year — Fall  trimester. — Agricultural  chemistry ;  agricultural 
and  economic  botany ;  English  literature  and  elocution ;  practical  agri- 
culture, and  vegetable  physiology.  Winter  trimester. — Agricultural 
architecture;  agricultural  and  economic  botany;  agricultural  technology; 
English  literature  and  elocution  ;  general  agriculture ;  and  horticulture. 
Spring  trimester. — Arboriculture ;  agricultural  mechanics ;  architecture 
and  rural  economy ;  practical  agriculture ;  landscape  gardening ;  and 
meteorology. 

Text  books. — Caldwell's  Agricultural  Chemical  Analysis,  Johnson's 
How  Crops  Grow,  Gray?s  School  and  Field  Book  of  Botany,  Gray's 
Manual  of  Botany,  Darlington's  Useful  Plants,  Thomas's  American 
Fruit  Culturist,  Kemp's  Landscape  Gardening,  Gamgee  and  Law's 
Anatomy  of  the  Domestic  Animals,  Gamgee's  Domestic  Animals  in 
Health  and  Disease. 
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COURSES  IN  MECHANIC  ARTS. 

The  full  course  of  twelve  trimesters,  or  four  years. 

First  year — Fall  trimester. — Algebra ;  English  language,  literature, 
and  vocal  culture ;  French,  and  linear  draughting.  Winter  trimester. — Eng- 
lish language,  literature,  and  vocal  culture ;  French,  geometry,  and  lin- 
ear draughting.  Spring  trimester. — Geometry  and  conic  sections ;  French, 
and  linear  draughting. 

Second  year — Fall  trimester. — Chemistry;  English  literature  and 
rhetoric ;  experimental  mechanics ;  German,  and  trigonometry  and  men- 
suration. Wi?iter  trimester. — Analytical  geometry ;  chemistry ;  German ; 
physics,  and  lectures  on  the  strength  and  preservation  of  materials. 
Spring  trimester. — Chemistry;  differential  calculus ;  elements  of  machinery; 
German ;  lectures  on  the  materials  employed  in  the  construction  of  ma- 
chinery ;  and  physics. 

Third  year — Fall  trimester. — Descriptive  geometry,  with  shades, 
shadows,  and  perspective ;  integral  calculus,  and  lectures  on  the  tools 
and  processes  employed  in  the  construction  of  machinery.  Winter  trimes- 
ter.— Draughting,  with  the  study  of  colors ;  Peck's  mechanics ;  the  special 
study  of  the  mechanical  relations  of  heat,  and  building  and  building 
materials.  Spring  trimester. — Acoustics  and  optics;  draughting;  mechan- 
ism, and  the  machinery  of  transmission. 

Fourth  year — Fall  trimester. — Study  of  the  moving  forces  employed 
in  the  arts,  with  special  reference  to  water-wheels  and  steam-engines ; 
machine  draughting,  and  lectures  on  metallurgy.  Winter  trimester. — Ma- 
chine draughting;  moral  philosophy;  political  science,  and  the  study  of 
the  steam-engine.  Spring  trimester. — Architecture ;  machine  draughting, 
and  rural  economy. 

A  course  of  nine  trimesters,  or  three  years. 

First  year. — The  same  as  in  the  full  course. 

Second  year — Fall  and  winter  trimesters. — The  same  as  in  the  ftdl 
course.  Spring  trimester. — Chemistry ;  draughting ;  the  materials  used  in 
construction ;  mechanism  and  machinery  of  transmission ;  and  physics. 

Third  year — Fall" trimester. — Descriptive  geometry ;  lectures  on  tools 
and  processes ;  the  study  of  moving  forces,  and  physics.  Winter  trimes- 
ter.— Peck's  Mechanics ;  the  relations  of  heat,  and  the  study  of  the  steam- 
engine.  Spring  trimester. — Acoustics  and  optics ;  machine  draughting; 
and  preparation  of  thesis. 

The  courses  are  arranged  on  a  basis  of  three  class  exercises  daily  to 
each  student ;  but  those  who  can  accomplish  more  may  take  additional 
studies.  Students  who  join  the  labor  corps  are  permitted  to  substitute 
it  for  one  class  exercise.  Manual  labor  is  optional  with  the  student,  and 
is  paid  for  at  its  market  value. 

Military  exercises  are  made  obligatory  on  all  able-bodied  students. 
If,  however,  it  appears  that  a  student  needs  the  time  required  for  mil- 
itary drill  to  earn  money  for  his  support  in  school,  he  can  be  excused 
from  military  exercise. 

The  course  of  study  in  military  science  comprises :  1.  Military  engin- 
eering. 2.  The  art  of  war.  3.  Military  law.  The  course  is  entirely 
optional. 

A  student  cannot  receive  any  degree  from  the  university  without 
having  passed  a  satisfactory  examination  in  the  course  of  lectures  on 
general  agriculture,  to  be  given  each  year.  That  course  is  delivered 
this  year  by  J.  Stanton  Gould. 

By  an  examination  of  the  various  courses  of  study  laid  &wrvY\\>^r$k 
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be  apparent  that  such  studies  are  prominent  as  tend  to  cultivate  rural 
tastes,  and  to  create  an  interest  in  the  scientific  and  industrial  pursuits 
of  our  country.  While  the  whole  number  of  students  in  the  university 
is  five  hundred  and  sixty-  three ;  only  forty -five  are  in  the  classical 
course. 

The  resident  professors  and  assistant  professors  number  thirty.  The 
non-resident  professors  who  give  courses  of  lectures  on  particular  sub- 
jects are  Louis  Agassiz,  LL.  D. ;  George  William  Curtis,  M.  A. ;  Theo- 
dore W.  Dwight,  LL.  D. ;  John  Stanton  Gould  ;  James  Russell  Lowell, 
M.  A. ;  Gold  win  Smith,  M.  A.,  Oxon. ;  Bayard  Taylor,  M.  A. 

The  following  gentlemen  comprise  the  faculty  of  agriculture:  Pres- 
ident, Andrew  D.  White,  LL.  D.;  lion.  George  Geddes;  George  O.Caldwell, 
B.  S.,  Ph.  D. ;  Charles  Fred.  Hartt,  M.  A.;  James  Law,  F.  R.  V.  C;  Albert 
N.  Prentiss,  M.  S.;  John  Stanton  Gould;  Burt  G.  Wilder,  B.  S.,  M.  D.; 
Lewis  Spaulding. 

The  farm  contains  two  hundred  and  six  acres  of  rough,  strong  land. 
With  the  exception  of  a  few  acres  it  is  capable  of  profitable  cultivation. 
A  greater  variety  of  good  soils  can  rarely  be  found  within  the  same 
area.  The  timber  is  mainly  white  pine,  yellow  pine,  oak,  chestnut,  and 
hickory.  Among  the  flowering  wild  plants  the  azalea,  laurel,  hazel, 
and  arbutus  are  abundant. 

The  amount  invested  in  live  stock,  apart  from  the  Cornell  herd,  De- 
vons,  Durhams,  &c,  is  $1,845;  in  implements,  $563  67;  in  seeds,  fee* 
and  current  expenses  for  farm  products,  $1,790  60;  expense  for  8,630j 
hours'  work  by  students,  at  15?  cents  per  hour,  $1,329  94 ;  total  cost 
farm  products,  $3,120  54;  wholesale  value  of  farm  products,  $4,358  50; 
balance  in  favor  of  farm  products,  $1,237  96. 

The  farm  has  been  occupied  as  follows:  With  hoed  crops,  32.69  acres; 
meadow,  96.14  acres ;  winter  wheat,  13.42  acres ;  pasture  22.90  acres ;  wood- 
laud,  14.49  acres;  orchard,  5.32  acres;  buildings,  grounds,  and  roads, 
21.12  acres.    Farm  operations  were  commenced  March  16,  1869. 

The  whole  amount  of  money  paid  by  the  university  for  the  labor  of 
students  during  the  year  is  $8,077  61.  Work  is  given  to  them  in  the 
boarding  hall  as  janitors,  carpenters,  masons,  printers,  librarians,  sur- 
veyors, farmers,  and  as  common  laborers. 

MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY. 

The  act  of  incorporation,  approved  April  10,  1861,  names  this  insti- 
tution the  Massachusetts  Institute  of  Technology,  and  provides  for 
maintaining  a  society  of  arts,  a  museum  of  arts,  and  a  school  of  indus- 
trial science,  and  for  aiding  generally,  by  suitable  me^ns,  the  advance- 
ment, development,  and  practical  application  of  science  in  connection 
with  arts,  agriculture,  manufactures,  and  commerce. 

The  institute  shares  the  benefits  of  the  act  of  Congress  of  July  2, 1862, 
giving  public  lands  to  the  States  in  aid  of  instruction  in  agriculture  and 
the  mechauic  arts.  Under  an  act  of  the  general  court  of  Massachu- 
setts, approved  April  27,  1863,  it  receives  from  the  State  "  one-third 
part  of  the  annual  interest  or  income  which  may  be  received  from  the 
fund  created  under  and  by  virtue  of  the  130th  chapter  of  the  acts  of  the 
37th  Congress,  at  the  second  session  thereof,  approved  July  2,  1862.r 

I.  THE  SOCIETY  OF  ARTS  OF  THE  INSTITUTE. 

The  first  meeting  of  this  society  was  held  December  17,  1862.  Since 
that  time  it  has  continued  to  hold  two  meetings  a  month  during  the 
successive  sessions ;  the  one  hundred  and  eighth  meeting  having  been 
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held  January  20,  1870.  At  these  meetings  new  inventions,  products, 
and  processes  are  discussed,  written  and  oral  communications  and  dis- 
cussions are  made  on  the  condition  and  progress  of  the  various  depart- 
ments of  industry,  and  on  the  wide  range  of  the  applications  of  science 
to  the  useful  and  industrial  arts.  The  society  now  numbers  between 
three  and  four  hundred  members. 

II.   THE  MUSEUM  OF  ARTS  OF  THE  INSTITUTE. 

The  collections  of  this  museum  are,  as  yet,  almost  entirely  confined  to 
casts,  models^  photographs,  drawings,  and  the  necessary  appliances  to 
carry  on  the  instruction  in  the  several  professional  departments  of  the 
school  of  the  institute.  The  collections  are  arranged  under  the  follow- 
ing heads : 

Tlie  Architectural  Museum. — A  large  number  of  photographs,  prints, 
drawings,  and  casts  has  been  collected  for  this  department  by  means  of 
a  special  fund  raised  for  the  purpose.  This  collection  includes  a  number 
of  English  and  French  water-colors,  mostly  of  architectural  subjects, 
several  lithographic  publications  issued  by  architectural  students  in 
England  and  ou  the  continent,  and  photographs  from  the  competition 
drawings  for  the  foreign  offices,  the  law  courts,  and  the  national  gallery 
in  London,  and  others  from  French  competition  for  public  buildings,  and 
from  the  Concours  of  the  ficole  des  Beaux- Arts. 

The  collection  of  casts  comprises  both  architectural  details  and  speci- 
mens of  carving  and  sculpture,  illustrating  almost  every  period  of  art. 

To  these  collections  the  following  additions  have  been  made  by  gift: 
A  considerable  collection  of  photographs  and  lithographs  of  great  in- 
terest, presented  to  the  Institute  by  French  and  English  architects,  taken 
from  their  own  works  and  from  their  drawings. 

A  complete  series  of  drawings,  mostly  presented  by  Ernst  Benzon, 
of  London,  formerly  a  merchant  of  Boston,  illustrating  the  course 
of  architectural  instruction  in  the  Ulcole  des  Beaux-Arts  in  Paris,  Es- 
quisses-Exquisses,  Promts  RendriSj  Projit  cPOrdrCy  Projet  de  Construction, 
Grand  Prix  de  Rome,  Envoi  de  Rome. 

Specimens  of  modern  English  stained  glass  and  tilework,  partly  pur- 
chased and  partly  presented  by  the  makers,  with  cartoons  and  drawings 
illustrating  the  processes  of  the  manufacture. 

Museum  of  descriptive  geometry  and  meclianics. — The  collections  ot 
this  museum  consist  of  models  in  wood,  in  metal,  and  in  plaster,  besides 
lithographs,  photographs,  and  manuscript  drawings,  arranged  for  con- 
venience in  the  following  groups.  Some  of  these  groups  contain  one  or 
two  hundred  models,  others  only  a  few  typical  ones ;  it  is,  however,  pro- 
posed to  add  from  time  to  time  such  as  may  be  required  for  the  purposes 
of  instruction. 

Descriptive  geometry. — This  group  includes  models  in  relief,  illustrating 
the  problems  of  position  of  the  point,  the  right  line,  and  the  plane; 
polyhedrons,  single-curved,  double-curved,  and  warped  surfaces,  with 
their  sections  and  intersections,  shades,  shadows,  and  reflections. 

Stone-cutting. — Models  representing  graiued  and  cloistered  arches^ 
domes,  staircases,  &c,  with  detached  voussoirs. 

Carpentry. — Models  of  joints,  frames,  roofs,  centers  for  bridges,  &c. 

Applied  mechanics* — Plaster  models,  exhibiting  the  strongest  forms  ot 
beams  to  resist  extension,  compression,  and  flexure;  casts  of  Saint  Ven- 
nant's  models,  showing  the  changes  of  form  which  prismatic  bodies  un- 
dergo when  subjected  to  flexure  and  to  torsion. 

Cinematics. — Models  of  the  contrivances  for  transmitting  \xras$sseBte» 
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mg,  and  modifying  motions  in  machines,  such  as  wheel-work,  link-work, 
wrapping  connectors,  cams,  &c. 

Machinery. — Models  and  other  illustrations  of  gas-engines,  steam- 
engines,  boilers,  fire-grates,  &c.  Through  the  liberality  of  Eras- 
tus  B.  Bigelow  the  museum  has  been  supplied  with  a  number  of 
highly  finished  models  made  by  Schroder,  of  Darmstadt,  representing 
the  parts  of  machines,  such  as  axles,  cranks,  eccentrics,  cross-heads,  &c 
lifting  machines,  such  as  crab-engines,  cranes,  pumps,  presses,  &c,  and 
hydraulic  motors,  such  as  water-wheels  and  turbines,  and  a  water-jires- 
sure  engine. 

Manuscript  drawings. — These  include  Prqjets  dc  Concours  of  the  HcoU 
des  Ponts  et  Chaussfas  in  Paris ;  also  those  relating  to  descriptive  ge- 
ometry and  the  construction  of  machines,  given  at  the  Polytechnic 
School  at  Carlsruhe.  The  collections  also  comprise  about  twelve  hun- 
dred lithographs,  including  models  for  linear  design  and  perspective,  and 
for  shading  and  tinting  in  India  ink  and  water  colors.  Portfolio  of  the 
Corps  des  Ponts  et  Chaussees. 

Mining  engineering. — This  department  contains  a  typical  set  of  models 
of  mining  machinery,  chiefly  from  Freiberg,  Saxony.  They  are  designed 
mainly  to  illustrate  the  principles  of  the  various  processes  of  mining 
and  ore-dressing,  but  combine  also  the  latest  improvements  in  ma- 
chines. The  collection  of  ores  and  vein  stores  is  constantly  receiving 
additions  from  the  various  mining  regions.  This  department  also  con- 
tains the  very  valuable  scientific  library  and  the  large  and  well -selected 
geological  collection  of  the  late  Professor  Henry  D.  Rogers,  of  the  Uni- 
versity of  Glasgow,  and  presented  to  the  Institute  by  Mrs.  Bogers. 
This  collection  is  made  up  chiefly  of  fossils  and  rock  specimens  from 
American  localities.  Accompanying  this  collection  are  many  diagrams 
and  maps  of  great  value  for  the  lecture  room.  The  departments  of  civil 
engineering,  chemistry,  and  physic  contain  large  and  well-selected  col- 
lections of  apparatus  and  instruments,  which  are  rapidly  increasing. 

in.  THE  SCHOOL  OF  THE  INSTITUTE. 

This  school  was  opened  in  February,  1864,  and  now  contains  over  two 
hundred  students.  It  provides  a  four  years'  course  of  scientific  and  lit- 
erary studies  and  practical  exercises,  embracing  pure  and  applied  math- 
ematics, the  physical  and  natural  sciences,  with  their  applications,  draw- 
ing, the  English  language,  mental  and  political  science,  French  and 
German.  The  course  is  so  selected  and  arranged  as  to  offer  a  liberal 
and  practical  education  in  preparation  for  active  pursuits,  as  well  as  a 
thorough  training  for  the  professions  of  the  civil  and  mechanical  en- 
gineer, chemist,  metallurgist,  engineer  of  mines,  architect,  and  teacher 
of  science.  All  the  studies  and  exercises  of  the  first  and  second  year 
are  pursued  by  the  whole  school.  At  the  beginning  of  the  third  year 
each  student  selects  one  of  the  following  special  courses  of  study :  1.  A 
course  in  mechanical  engineering.  2.  A  course  in  civil  and  topographi- 
cal engineering.  3.  A  course  in  chemistry.  4.  A  course  in  geology  and 
mining  engineering.  5.  A  course  in  building  and  architecture.  6.  A 
course  in  science  and  literature.  These  courses  differ  widely,  but  certain 
general  studies  are  common  to  them  all.  It  is  intended  to  secure  to 
every  student,  whatever  his  special  course  of  study,  a  liberal  mental  devel- 
opment and  general  culture,  as  well  as  the  more  strictly  technical  educa- 
tion which  may  be  his  chief  object.  The  course  in  science  and  litera- 
ture differs  from  the  others  in  not  having  so  distinctly  a  professional 
character.  It  offers  a  sound  education,  founded  upon  the  sciences  and 
modern  literature,  and  furnishes,  with  its<>wide  range  of  elective  studies, 
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a  suitable  preparation  for  any  of  the  departments  of  active  life,  or  for 
teaching  science.  The  institute  also  provides  courses  of  evening  in- 
struction in  the  main  branches  of  knowledge  above  referred  to,  for  per- 
sons of  either  sex  who,  being  unable  to  study  during  the  day,  desire  to 
avail  themselves  of  systematic  evening  lessons  or  lectures. 

To  be  admitted  to  the  first  year's  class  the  student  must  have  attained 
the  age  of  sixteen  years,  and  must  pass  a  satisfactory  examination  in 
arithmetic,  so  much  of  algebra  as  precedes  equations  of  the  second  de- 
gree, plane  geometry,  English  grammar,  and  geography. 

In  order  to  enter  the  second  year's  class,  the  student  must  be  at  least 
seventeen  years  of  age,  and  must  pass  a  satisfactory  examination  upon 
the  first  year's  studies,  besides  passing  the  examination  for  admission  to 
the  first  year's  class;  and  a  like  rule  applies  to  the  case  of  students 
seeking  admission  into  the  classes  of  the  succeeding  years. 

A  knowledge  of  the  Latin  language  is  not  required  for  admission ; 
but  the  study  of  Latin  is  strongly  recommended  to  young  men  who  pro- 
pose to  enter  this  school. 

Examinations  for  admission  to  the  first  year's  class  are  held  on  the 
first  Monday  in  June,  and  on  the  Thursday  preceding  the  first  Monday 
in  October,  at  9  a.  m. 

To  make  the  opportunities  of  instruction  as  widely  accessible  as  pos- 
sible, students  will  be  allowed  to  enter  special  divisions  of  any  one  of  the 
courses;  as,  for  example,  the  classes  of  mathematics,  of  engineering,  of 
chemistry,  of  physics,  or  of  mining  and  metallurgy,  on  giving  satisfac- 
tory evidence  that  they  are  prepared  to  pursue  such  special  studies  with 
advantage. 

The  experience  of  the  past  year  has  resulted  in  the  following  course 
of  instruction : 

First  year. 

MaiJiematic8. — Algebra;  solid  geometry;  mensuration ;  plane  trigonom 
otry;  applications  of  trigonometry  to  navigation.  Physics. — Sound;  heat 
Chemistry. — Experimental  study  of  general  inorganic  chemistry.  Eng- 
lish.— Composition ;  history  and  structure  of  the  language.  Oerman. — 
Grammar  and  translation.  Descriptive  geometry. — Problems  of  position 
relative  to  the  point,  the  right  line,  and  the  plane.  Mechanical  drawing. 
— Use  of  instruments,  water-colors,  and  India-ink ;  graphical  construc- 
tion of  problems  in  geometry,  trigonometry,  and  descriptive  geometry. 
Free-hand  drawing. — With  chalk  and  crayons;  machinery;  ornamenta- 
tion. 

Second  year. 

Mathematics. — Spherical  trigonometry ;  analytic  geometry  of  two  and 
three  dimensions ;  first  principles  of  the  differential  and  integral  calcu- 
lus. Descriptive  astronomy. — The  earth;  the  sun;  time;  gravitation;  the 
moon;  planets;  comets;  nebulae;  constellations.  Surveying. — Field-work; 
plotting  surveys ;  computing  areas;  plans.  Physics. — Light;  magnetism; 
electricity.  Chemistry. — Qualitative  analysis;  organic  chemistry.  Eng- 
lish.— Composition;  reading;  history  of  the  language.  German.  De- 
scriptive geometry. — Projections;  perspective;  shades  and  shadows.  Me- 
chanical drawing. — Geometry;  perspective  and  isometric  drawing.  Free- 
handdratcing. — Machinery;  ornamentation;  landscape. 

Third  year. 

I.  Course  in  mechanical  engineering. 

Mechanism. — The  principles  of  machinery.  Mathematics. — Differen- 
tial and  integral  calculus;  analytic  mechanics.    Applied  mec/ianics.— 
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Strength  of  materials ;  friction  and  rigidity ;  cinematics ;  dynamics  ol 
solids;  hydrostatics  and  hydro-dynamics;  thermodynamics ;  useful  effect 
of  machines.  Descriptive  geometry. — Applications  to  masonry,  carpen- 
try, and  machinery.  Drawing. — Machinery.  Physics. — Laboratory  prac- 
tice. Geology. — Physiographic  geology;  lithology;  outline  of  geological 
history;  dynamical  geology.  English. — Logic;  rhetoric;  history  of  Eng- 
lish literature.  Constitutional  history. — England  and  the  United  States. 
German. 

II.  Course  of  civil  and  topographical  engineering. 

Engineering. — Survey,  location,  and  construction  of  roads,  railways, 
and  canals;  measurement  and  computation  of  earth-work  ana  masonry; 
supply  and  distribution  of  water;  drainage;  hydrographical  surveying; 
river  and  harbor  improvements ;  field  practice.  Mathematics. — Differen- 
tial and  integral  calculus;  analytic  mechanics.  Applied  mechanics. — 
Stress,  stability,  strength  and  stiffness.  Spherical  a&tronomy. — Higher 
geodesy ;  latitude  and  longitude.  Descriptive  geometry. — Applications  to 
masonry  and  carpentry.  Drawing. — Plans,  profiles,  elevations,  sections, 
&c.  Physics. — Laboratory  practice.  Geology. — Physiographic  geology ; 
lithology ;  outline  of  geological  history;  dynamicaf geology.  English. — 
Logic;  rhetoric;  history  of  English  literature.  Constitutional  history.— 
England  and  the  United  States.     German. 

III.  Course  in  chemistry. 

Industrial  chemistry. — Study  of  chemical  manufactures,  glass,  pottery, 
soda-ash,  acids,  soap,  gas,  &c;  the  arts  of  dyeing  calico,  printing,  tan- 
ning, brewing,  distilling,  &c.  Metallurgy. — Metallurgical  processes, 
constructions,  and  implements.  Assaying. — Wet  and  dry  ways.— De- 
scrip  tire  and  determinative  mineralogy. — Use  of  the  blow-pipe. 

The  foregoing  studies  are  elective;  each  student  must  select  one  or 
more  of  them.    The  following  studies  are  required: 

Quantitative  cJiemical  analysis. — Laboratory  practice.  Drawing. — 
Chemical  or  metallurgical  apparatus ;  plans  of  works.  Physics. — La- 
boratory practice.  Geology. — Physiographic  geology;  lithology;  out- 
line of  geological  history ;  dynamical  geology.  English. — Logic ;  rhet- 
oric; history  of  English  literature.  Constitutional  history. — England 
and  the  United  States.    French,  (or  Spanish.)     German. 

IV.  Course  in  science  and  literature. 

Mathematics. — Differential  and  integral  cajculus ;  analytic  mechanics. 
Chemistry. — Quantitative  analysis;  pure  and  applied  chemistry.  Phy- 
sics.— Physical  research.  Architectural  design. — The  elements  of  design; 
the  principles  of  composition ;  exercises ;  the  study  of  executed  works. 

The  foregoing  studies  are  elective;  each  student  must  select  one  or 
more  of  them.    The  following  studies  are  required : 

History. — Guizot's  Histoire  G£n6rale  de  la  Civilisation  en  Europe. 
Drawing. — Subjects  determined  by  each  student's  choice  of  studies.  Phy* 
sios. — Laboratory  practice.  Geology. — Physiographic  geology;  lithology; 
outline  of  geological  history;  dynamical  geology.  English.*- Logic;  rhet- 
oric; history  of  English  literature.  Constitutional  history. — England  and 
the  United  States.    French,  (or  Spanish.)     German. 

Fourth  year. 

I.  Course  of  mechanical  engineering. 

Machines. — Strength  and  proportions  of  the  parts  of  a  machine,  hand 
machinery,  cranes,  derricks,  pumps,  turn-tables,  &c.  Motors. — Hy- 
draulic motors;  water-wheels;   water-pressure    engines;    power  and 
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strength  of  boilers.  Steam  engines. — Stationary,  locomotive,  marine, 
air,  and  gas  engines.  Building  materials* — Stones,  bricks,  mortars,  and 
cements.  Descriptive  geometry. — Applications  to  masonry,  carpentry,  and 
machinery ;  modeling.  Drawing. — Machines,  working  plans,  and  projects 
of  machinery,  mills,  &c.  Political  economy.  Natural  history. — Zoology, 
physiology.    French,  (or  Italian.)     Geiman. 

II.  Course  in  civic  and  topographical  engineering. 

Engineering. — Structures  of  wood :  Framing,  trusses,  girders,  arche3, 
roofs,  bridges.  Structures  of  stone:  Foundations,  retaining  walls, 
arches,  bridges.  Structures  of  iron :  Foundations,  beams,  girders, 
columns,  roofs,  bridges ;  field-practice.  Machinery  and  motors. — Hand 
machinery,  water-wheels,  boilers,  steam-engines.  Building  matei*ials. — 
Stones,  bricks,  mortars,  and  cements.  Descriptive  geometry.— Applica- 
tions to  masonry  and  carpentry.  Drawing. — Plans,  profiles,  elevations, 
sections,  &c.  Political  economy.  Natural  history. — Zoology  and  physi 
ology.    French,  (or  Italian.)     German. 

JII.  Course  in  chemistry. 

Chemistry. — Pure  and  applied ;  quantitative  analysis ;  preparation  of 
chemical  products;  special  researches.  Building  materials. — Stones, 
bricks,  mortars,  and  cements.  Drawing. — Apparatus,  machinery,  ana 
plans  of  works.  Politioal  economy.  Natural  history. — Zoology  and 
physiology.    French,  (or  Italian.)     German. 

IV.  Course  in  mining  engineering. 

Mining. — The  useful  minerals,  modes  of  occurrence,  prospecting,  bor- 
ing, blasting,  sinking  shafts,  timbering,  walling  and  tubbing,  driving 
levels,  methods  of  mining,  ventilation,  lighting,  winding  machinery, 
ladders,  and  man-engines,  underground  transportation,  pumps,  dress 
ing  and  concentration  of  ores,  crushers,  stamps,  washers,  amalgama- 
tors, &c;  details  of  American  mining.  Machinery  and  motors. — Band 
machinery,  water-wheels,  boilers,  steam-engines.  Engineering. — Struc- 
tures of  wood,  stone,  and  iron :  Foundations,  walls,  arches,  domes, 
beams,  trusses,  girders,  roofs.  Chemistry. — Quantitative  analysis ;  labor- 
atory practice.  Geology. — Historical  geology;  paleontology;  detailed 
study  of  American  geology.  Building  materials. — Stones^bricks,  mor- 
tars, and  cements.  Drawing. — Geological  maps  and  sections;  plans  and 
sections  of  mines,  quarries,  and  other  open  workings;  mining  machinery 
and  implements.  Political  economy.  Natural  history. — Zoology  and 
physiology.    French,  (or  Italian.)    German. 

V.  Course  in  building  and  architecture. 

Architectural  design. — Exercises  in  composition  ;  history  of  architect- 
ure; the  other  arts  of  design.  Professional  practice. — Specifications; 
contracts ;  estimating  and  measuring ;  superintendence.  Drawing. — Ar- 
chitecture, landscape,  and  the  human  figure;  lithography  and  etching; 
modeling;  drawing  from  memory.  Engineering. — Structures  of  wood, 
stone,  and  iron:  Foundations,  walls,  arches,  domes,  beams,  trusses, 
girders,  roofs.  Descriptive  geometry. — Applications  to  masonry  and  car- 
pentry. Warming,  lighting,  ventilating,  acoustics* — Lectures.  Building 
materials. — Stones,  bricks,  mortars,  and  cements.  Political  economy. 
Natural  history. — Zoology  and  physiology.  French,  (or  Italian.)  Ger- 
man. 

VI.  Course  in  science  and  literature. 

Tlie  higher  matlwmatics.  Chemistry. — Special  researches.  Physics.— 
Special  researches.  Architectural  design. — Exercises  in  composition 
history  of  architecture;  the  other  arts  of  design. 
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The  foregoing  studies  are  elective;  the  following  studies  are  re- 
quired,: 

Mental  science.  Building  materials. — Stones,  bricks,  mortars,  and  ce- 
ments. Drawing. — Subjects  determined  by  each  student's  choice  of 
studies.  Political  economy.  Natural  history. — Zoology  and  -physiology. 
French,  (or  Italian.)     Oerman. 

The  officers  of  instruction  are  as  follows : 

William  B.  Rogers,  LL.  D.,  president  j  John  D.  Eunkle,  A.  M.,  Ph.  1)., 
president  pro  tempore,  and  Walker  professor  of  mathematics  and  me- 
chanics ;  William  B.  Rogers,  LL.  D.,  professor  of  geology ;  Frank  H. 
Storer,  S.  B.,  professor  of  general  and  analytical  chemistry ;  John  M. 
Ordway,  A.  M.,  professor  of  metallurgy  and  industrial  chemistry ;  Cyrus 
M.  Warren,  S.  B.,  professor  of  organic  chemistry ;  William  P.  Atkinson, 
A.  M.,  professor  of  English  language  and  literature ;  Ferdinand  Bocher, 
professor  of  modern  languages ;  John  B.  Henck,  A.  M.,  Hayward  pro- 
fessor of  civil  and  topographical  engineering ;  William  Watson,  Ph.  D., 
professor  of  descriptive  geometry  and  mechanical  engineering;  William 
R.  Ware,  S.  B.,  professor  of  architecture ;  George  A.  Osborne,  S.  B., 
professor  of  astronomy  and  navigation ;  Alfred  P.  Rockwell,  A.  M.,  pro- 
fessor of  mining  engineering ;  Edward  C.  Pickering,  S.  B.,  Thayer  pro- 
fessor of  physics;  Samuel  Kneeland,  A.  M.,  M.  D.?  professor  of  zoology 
and  physiology ;  Henry  L.  Whiting,  United  States  Coast  Survey,  pro- 
fessor of  topography ;  Henry  Mitchell,  A.  M.,  United  States  Coast  Sur- 
vey, professor  of  physical  hydrography  ;  John  Trowbridge,  S.  B.,  assist- 
ant professor  of  physics  and  superintendent  of  drawing ;  John  A.  Whip- 
ple, instructor  in  photography ;  Ernst  Schubert,  instructor  in  tree-hand 
and  machine  drawing ;  Albert  F.  Hall,  graduate  of  the  institute,  in- 
structor in  mechanical  and  plan-drawing ;  Robert  H.  Richards,  gradu- 
ate of  the  institute,  instructor  in  assaying  and  qualitative  analysis ;  Wil- 
liam R.  Nichols,  graduate  of  the  institute,  instructor  in  determinative 
mineralogy  and  general  chemistry ;  Francis  W.  Chandler,  assistant  in 
architecture;  J.  Noroth,  assistant  in  German ;  Hobart Moore,  instructor 
in  military  tactics;  George  A.  Osborne,  secretary  of  the  faculty. 

The  degrees  or  diplomas  corresponding  to  the  leading  departments  oi 
the  school  are  as  follows :  1.  A  degree  in  mechanical  engineering ;  2.  In 
civil  and  topographical  engineering;  3.  In  chemistry;  4.  In  geology 
and  mining  engineering ;  5.  In  building  and  architecture ;  C>.  In  science 
and  literature. 

Evening  courses  of  instruction  are  given  to  persons  of  either  sex 
who  are  prevented  from  availing  themselves  of  scientitic  instnnction 
during  the  day,  but  are  desirous  of  pursuing  such  studies  in  a  sys- 
tematic way,  by  the  aid  of  afternoon  or  evening  lessons  and  lectures. 
It  will  embrace  a  number  of  distinct  courses,  more  or  less  varied  from 
year  to  year  by  the  omission  or  interchange  of  particular  subjects,  but 
including,  in  their  entire  scope,  instruction  in  mathematics,  physios, 
chemistry,  geology,  natural  history,  the  English  and  other  modern  lan- 
guages and  literatures,  navigation  and  nautical  astronomy,  architecture, 
and  engineering. 

The  trustee  of  the  Lowell  Institute  has  established,  under  the  super 
vision  of  the  Institute  of  Technology,  courses  of  instruction  open  to  stu 
dents  of  either  sex,  free  of  charge. 

The  conditions  of  attendance  on  these  gratuitous  courses  are  as  fol- 
lows: 1.  Candidates  must  have  attained  the  age  of  eighteen  years.   2 
Their  applications  must  be  made  in  writiug,  addressed  to  the  secretary  ot 
the  faculty,  specifying  the  course  or  courses  they  desire  to  attend,  men 
tioning  their  present  or  prospective  occupations,  and,  where  the  course 
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is  of  a  nature  demanding  preparation,  stating  the  extent  of  their  pre- 
liminary training.  3.  The  number  of  students  in  each  class  is  necessarily 
limited.  The  selection  will  be  made  under  the  direction  of  the  faculty. 
4.  It  is  expected  that  all  persons  attending  these  courses  will  cheerfully 
comply  with  the  regulations  prescribed  for  the  class  or  lecture  room. 

THE  BUILDING  OF  THE  INSTITUTE. 

The  building  of  the  institute  is  located  on  Boylston  street,  between 
Berkley  and  Clarendon  streets,  on  a  square  given  by  the  State  to  the 
institute  and  the  Boston  Society  of  Natural  History.  This  square  is  the 
second  one  from  the  public  garden.  The  building  is  150  feet  by  100  feet 
on  the  ground,  and  85  feet  high.  It  stands  upon  about  1,500  spruce 
piles,  twenty-four  feet  in  length,  driven  to  a  firm  bearing  upon  the  solid 
clay.  The  underpinning  is  of  black  granite,  laid  in  cement  mortar. 
Above  the  level  of  the  ground  rises  a  rusticated  basement  of  Bockport 
granite,  crowned  by  a  deep  scotia  belt,  upon  which  commences  the  su- 
perstructure of  Connecticut  free-stone  and  pressed  brick. 

The  first  story  has  a  massive  arched  fenestration,  and  forms  a  base, 
surmounted  by  a  moulded  string-course,  and  a  blocking-course,  upon 
which  rests  the  principal  order  of  Coriflthian  pilasters,  on  the  frieze 
of  the  entablature  of  which  are  chiseled,  in  raised  stone  characters,  the 
names  Archimedes,  Newton,  Lavoisier,  Franklin,  Bowditch.  and  others 
known  to  science.  Each  lateral  elevation  shows  a  recessed  bay  contain- 
ing five  windows,  the  pavilion  at  either  end  having  the  ornamental  win- 
dows of  the  second  story  surmounted  by  oval  lunettes.  A  balustrading 
abovo  the  enriched  cornice  crowns  the  whole. 

The  building  is  approached  by  a  fine  flight  of  granite  steps  about  forty 
feet  in  width,  from  which,  by  a  "deeply  recessed  door- way  and  vestibule, 
access  is  gained  to  the  Ionic  entrance  hall. 

Busticated  free-stone  piers  support  a  tetrastyle  portico,  on  a  level  with 
the  second  floor,  which  supports  a  richly- wrought  entablature,  crowned 
by  a  pediment,  designed  to  contain  an  allegorical  bas-relief,  represent- 
ing the  Genius  of  Art  bestowing  her  favors  upon  inventors  and  me- 
chanics, who  are  in  the  act  of  presenting  the  results  of  their  skill  for 
her  consideration.  This  pediment  is  surmounted  by  a  stone  pedestal, 
intended  for  the  support  of  a  colossal  statue  of  Minerva,  as  patroness  of 
art-,  and  typical  of  the  purposes  of  the  institute.  The  architect  is  Wil- 
liam G.  Preston,  of  Boston. 

1.  The  basement  floor. — This  floor  is  devoted  to  chemistry  and  its  va- 
rious applications.  The  central  hall  contains  a  chemical  supply  room, 
a  clothes  room,  and  a  broad  flight  of  stairs  leading  to  the  floor  above. 
Under  these  stairs  are  water-closets  and  urinals.  Directly  under  the 
entrance  hall,  on  the  floor  above,  are  the  boiler,  engine,  ventilating 
fans,  and  space  for  the  storage  of  coal.  Beginning  now  at  the  south- 
west corner  on  Boylston  street,  we  find  a  private  laboratory,  complete 
in  itself,  for  the  use  of  the ^ professors  and  such  advanced  students  as 
are  able  to  assist  or  to  undertake  investigations  on  their  own  account. 
From  this  we  pass  into  the  laboratory  of  general  and  qualitative  chem- 
istry'. This  room  contains  tables  for  fifty-two  students,  each  table  being 
supplied  with  a  sink,  gas,  water,  and  a  double  set  of  drawers  and  cup- 
boards for  apparatus  ;  thus  affording  accommodations,  in  two  sections, 
for  a  class  of  one  hundred  and  four  students.  This  room  is  also  sup- 
plied with  small  portable  apparatus  boxes,  by  means  of  which  its  ca- 
pacity may  again  be  doubled. 

Adjoining  this  is  the  quantitative  laboratory,  furnished  in  a  manner 
similar  to  the  qualitative  room,  with  such  additional  appliance  a&  \^» 
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nature  of  the  work  demands.  From  Una  we  enter  the  weighing  room, 
the  blow-pipe  room,  for  the  study  of  determinative  mineralogy,  and  the 
chemical  store-room.  Crossing  the  hall  we  come  to  the  carpenter's 
shop,  and  then  to  the  metallurgical  laboratory*  This  room  contains  a 
Griffin's  gas  furnace,  a  small  reverberatory  furnace  for  roasting  ores,  three 
furnaces  for  crucible  operations,  a  kettle  for  sand-bath  or  for  melting 
the  more  fusible  metals,  a  small  forge,  a  screw  press,  two  cupelling 
furnaces,  a  bench  for  combustions,  and  bins  for  wood,  coke,  charcoal, 
anthracite,  and  bituminous  coal.  The  floor  of  this  room  is  laid  with 
brick.  We  next  come  to  the  chemical  lecture  room,  which  will  seat 
about  one  hundred  and  fifty.  The  floor  of  this  room  is  so  curved  that 
each  row  of  seats  is  on  the  same  level,  and  sufficiently  elevated  above 
the  row  in  front  of  it  to  make  each  seat  equally  available  for  the  pur- 
pose of  seeing.  Connected  with  this  is*  the  assistant's  laboratory,  or 
lecture  room,  in  which  all  the  preparations  for  the  lectures  are  made. 
The  rooms  on  this  floor  are  12  feet  high. 

2.  Floor  of  first  story. — From  the  entrance  hall  on  this  floor,  we  pass 
into  the  president's  office  on  the  left,  and  the  secretary's  office  on  the 
right.  From  the  president's  office  we  enter  the  physical  lecture  room. 
The  seats  in  this  room  are  arranged  in  substantially  the  same  manner 
as  the  chemical  lecture  room  already  described.  Adjoining  is  a  physi- 
cal laboratory  through  which  we  pass  into  a  second  room  devoted  to  the 
same  purpose.  The  walls  of  these  rooms  are  cased  for  apparatus,  and 
tables  for  laboratory  work,  properly  supplied  with  water  and  gas,  oc- 
cupy the  central  portions  of  the  rooms. 

The  remaining  rooms  of  this  floor  are  the  geological  museum,  in 
which  the  lectures  on  geology  and  mining  engineering  are  also  given ; 
and  the  society  of  arts  room.  The  rooms  of  this  story  are  16J  feet 
high. 

3.  Floor  of  the  second  story. — The  Boylston  street  end  of  this  floor  is 
divided  into  five  lecture,  or  recitatiou,  rooms,  mainly  devoted  to  the 
mathematics,  civil  and  mechanical  engineering,  English  and  other  mod- 
ern languages,  astrouomy,  history,  &c.  The  northerly,  or  Newbury 
street,  end  of  the  floor  contaius  the  great  lecture  hall,  92  by  05^2  feet, 
and  27  feet  in  height.  The  five  lecture  rooms  on  this  floor  are  15£  feet 
in  height. 

4.  Floor  of  the  half  story. — There  are  five  rooms  on  this  floor  10  feet 
high,  corresponding  to  the  five  on  the  floor  below.  Three  of  these 
rooms  are  devoted  to  the  architectural  museum  ;  the  fourth  is  a  model- 
ing room  in  which  students  in  the  architectural  and  the  engineering  de- 
partment are  required  to  model,  in  plaster,  designs  and  constructions  in 
their  professional  work;  and  the  fifth  a  museum  i\v.d  loctnre  room  in 
natural  history. 

5.  Floor  of  the  third  story. — The  five  outer  sky-lighted  rooms  of  this 
floor  are  occupied  by  the  drawing  department,  and  the  sixth  room,  over 
the  central  portion  of  the  great  lecture  hall,  is  devoted  to  the  museum 
of  descriptive  geometry  and  mechanics.  The  height  of  these  rooms 
is  12jJ  feet. 

6.  The  floor  of  the  fourth,  or  lantern,  story. — This  floor  is  43§  feet  wide, 
and  11  feet  in  the  clear.  The  front  end  contains  six  studies  of  profess- 
ors; the  rear  end  is  divided  into  two  long  rooms  each  65A  by  21 -J  feet, 
well  lighted  on  the  sides,  sky-lighted  in  the  center,  and  well  adapted  to 
drawing,  or  any  work  requiring  the  best  light.  The  interior  of  the 
building  is  entirely  finished,  with  the  exception  of  the  great  hall,  which 
it  is  the  intention  of  the  institute  soon  to  complete.  With  a  narrow 
gallery  on  two  or  three  sides,  this  hall  will  seat  1,200  to  1,500  persons. 
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On  the  top  of  a  20-inch  cross-section  wall,  extending  from  foundation 
to  roof,  is  erected  an  observatory  from  which  a  large  number  of  coast 
survey  stations  are  visible,  which  are  used  in  the  instruction  in  triangu- 
lation  and  geodesy. 

A  second  building  is  yet  to  be  built  for  the  museum  of  the  institute 
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It  is  not  intended  to  furnish  a  criticism  of  current  agricultural  litera- 
ture to  show  its  errors,  teachings  of  doubtful  utility,  or  other  shortcom- 
ingsj  it  is  still  further  from  the  design  of  this  paper  to  give  a  blind  or  a 
servile  commendation  of  new  books;  but  it  is  deemed  eminently  proper 
to  give  to  the  millions  of  readers  of  the  Report  of  Agriculture  an  idea  of 
,the  progress  of  American  agricultural  literature.  Formerly  the  agricul- 
tural books  published  in  this  country  were  either  foreign  or  an  adaptation 
of  European  publications  to  the  supposed  wants  of  this  country.  Our 
agricultural  authors  are  now  offering  works  of  greater  originality,  and 
better  adapted  to  the  requirements  of  our  soil,  climate,  and  modes  and 
appliances  of  culture. 

It  is  the  aim  of  this  review  to  give  the  general  scope  and  tenor  of  tho 
work  examined,  present  a  glimpse  of  its  characteristic  features,  make 
an  illustrative  citation,  and  thus  afford  the  means  of  judging  of  its 
practical  character  and  tendency.  It  is  at  least  important  that  all  por- 
tions of  the  country  to  which  this  volume  penetrates  should  be  furnished 
with  a  complete  list  of  the  publications  of  the  year,  with  some  idea  of 
their  contents;  and  publishers  of  new  books  are  respectfully  requested 
to  make  a  prompt  notification  of  their  issues,  that  no  omissions  may 
occur  in  the  annual  review. 

Pear  Culture  for  Profit.   By  P.T.  Quinn,  practical  horticulturist.     18c.    136  pages. 

New  York :  Tho  Tribune  Association.     1669. 

Considering  the  immense  number  of  pear  trees  that  have  been  sold 
the  last  twenty  years,  and  the  excellent  varieties  of  fruit  that  have  been 
brought  into  notice,  of  both  native  and  foreign  origin,  it  is  surprising 
how  few  really  fine,  healthy,  vigorous  pear  orchards  can  be  found  in 
any  part  of  the  country.  On  the  contrary,  feeble,  misshapen,  unpro- 
ductive trees  are  to  be  seen  in  all  localities;  and  Mr.  Quinn  thinks  that 
where  one  has  made  the  culture  of  this  fruit  profitable,  live  can  be  found 
who  have  utterly  failed  in  it.  To  remedy  this  evil,  aud  to  furnish  intel- 
ligent directions  for  raising  pears,  he  has  written  this  work,  which  is 
based  on  the  results  of  his  own  successful  experience  of  more  than  a 
dozen  years.  The  art  of  growing  trees  that  will  produce  choice  fruit 
he  considers  very  simple  when  once  understood.  Too  many  have 
thought  that  a  pear  tree  once  in  place  would  take  care  of  itself  without 
further  care.  Sufficient  regard  has  not  been  paid  to  the  importance  of 
the  aspect  of  the  orchard,  the  habits  of  the  trees,  or  the  composition  of 
the  soil. 

The  most  suitable  situation  for  a  pear  orchard  is  one  with  a  north-east- 
ern aspect,  on  rising  ground  where  but  little  is  to  be  apprehended  from 
late  frosts  while  the  pear  is  in  blossom.  Mulching  with  salt  hay,  straw, 
long  manure,  or  other  litter  in  the  fall  is  recommended  to  retard  the 
swelling  of  the  buds  and  to  prevent  alternate  freezing  and  thawing. 
When  exposed  to  high  winds  it  is  well  to  shelter  orchards  with  belts  ot 


488  AGRICULTURAL    REPORT. 

evergreens  of  rapid  growth.  A  heavy  soil,  or  one  that  is  sandy,  with  a 
retentive  subsoil,  is  unsuitable,  without  underdraining,  for  pear  culture. 
Different  modes  of  draining  are  given. 

After  an  experience  of  fourteen  years  Mr.  Quinn  concludes  that,  with 
a  single  exception,  the  culture  of  dwarf  pears  in  an  orchard  is  a  failure. 
The  exception  is  the  Duchesse  d'Angoul&ne  on  a  quince  stock.  This 
variety  often  becomes  a  standard  by  pushing  out  roots  from  the  pear 
stocks;  but  on  quince  roots  it  is  more  productive  and  profitable  than 
when  planted  on  pear  roots.  One-year-old  trees,  low-trained  and  stocky, 
are  preferred  to  old  and  spindling  ones;  and  none  should  ever  be  pur- 
chased from  irresponsible  tree  peddlers. 

On  the  question,  whether  spring  or  autumn  is  preferable  for  trans- 
planting trees,  there  has  been  a  diversity  of  opinion  among  cultivators. 
In  Mr.  Quinn's  pear  orchards  of  several  thousand  trees,  about  one-hall 
were  set  out  in  the  fall  and  the  other  in  the  spring,  and,  except  uwi 
few  cases,  with  but  little  noticeable  difference.  More  depends  on  the 
condition  of  the  tree  and  the  thorough  preparation  of  the  soil  than  on 
the  time  of  planting.  Fall  planting  has  this  advantage,  that  persons 
are  not  then  so  much  hurried  with  other  work  as  in  the  spring,  and  the 
planting  is  more  carefully  done.  A  large  subsoil  plow  should  be  run 
several  times  through  the  ground  where  the  trees  are  to  be  planted, 
until  the  soil  for  two  or  three  yards  on  either  side  of  the  center  line  is 
completely  pulverized,  which  will  leave  it  in  fine  condition  for  the  roots 
to  penetrate,  lessening  the  expense  of  making  holes  and  leaving  but 
little  to  be  done  with  the  spade.  The  roots  must  be  carefully  drawn 
out  at  right  angles  with  the  body  of  the  tree,  all  bruised  or  broken  ones 
having  been  previously  cut  off  with  a  sharp  knife. 

In  making  a  selection  of  varieties  to  plant,  Mr.  Quinn  advises  that  it 
be  confined  to  five  or  six  well-known  sorts,  instead  of  trying  the  numer- 
ous kinds  on  nurserymen's  catalogues,  and  says,  if  he  had  coufined  his 
selection  at  the  start  to  five  instead  of  fifty  varieties,  he  should  be  sev- 
eral thousand  dollars  better  off.  In  an  orchard  of  five  hundred  trees 
he  would  plant  not  less  than  one  hundred  of  the  same  kind.  Of  course 
no  one  list  will  answer  for  ail  parts  of  the  country;  but  for  the  New 
York  market,  after  an  experience  of  fifteen  years,  he  has  reduced  his 
original  assortment  of  fifty  varieties  to  the  eight  following,  viz :  the 
Bartlett  and  Doyenn6  Boussock  for  summer;  the  Duchesse  d'Angou- 
l^me,  Beurr6  Clairgeau,  and  Seckel  for  autumn;  aud  the  Beurr£  d'Anjou, 
Lawrence,  and  Vicar  of  Winkfield  for  winter;  all  standards,  except  the 
Duchesse  d'Angouleme. 

The  best  form  for  pruning  pear  trees  is  the  pyramidal  or  conical,  as 
it  brings  the  largest  surface  of  limbs  nearest  the  ground,  the  tree  suffers 
less  from  heavy  winds,  the  trunk  is  less  exposed  to  the  direct  rays 
of  the  sun,  fruit-spurs  are  formed  on  the  main  branches  near  the  body 
of  the  tree,  which  thus  sustains  more  weight  with  less  injury,  and  the 
fruit  can  be  easily  thinned  and  gathered.  Some  varieties  naturally 
take  the  pyramidal  form.  One  year  from  the  time  of  budding,  the  young 
tree  consists  of  a  single  upright  shoot,  with  the  largest  bud*  at  the  top; 
one-half  of  this  growth  should  be  cut  off,  which  will  develop  numerous 
side  branches.  To  encourage  the  growth  of  wood  and  build  up  the 
tree,  the  general  pruning  should  be  done  in  March  and  April. 

To  change  the  habits  of  the  tree  from  wood-making  to  fruit-making, 
select  young  shoots,  tie  them  in  a  loose  knot,  bending  them  into  the 
form  of  a  bow  or  ring,  as  is  sometimes  done  with  grape  vines,  and  fruit- 
spurs  will  certainly  appear  within  two  years.  The  rationale  of  this 
seems  to  .be  .that  whatever  tends  to  cause  a  rapid  diffusion  of  the  sap 
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and  secretions  of  any  plant  causes  also  the  formation  of  leaf-buds  instead 
of  flower-buds;  and,  on  the  contrary,  whatever  tends  to  cause  an  accu- 
mulation of  sap  and  secretions  has  the  effect  of  producing  flower  or 
fruit  buds  in  abundance;  so  that  a  flower-bud  is  only  a  contracted 
branch.  By  thus  arresting  the  motions  of  the  fluids  and  secretions  in 
a  tree  we  promote  the  production  of  flower  and  fruit-buds.  This  is  an 
important  fact.  Pear  trees  in  some  cases  are  wholly  barren  of  fruit  for 
a  dozen  years,  though  they  appear  to  be  vigorous  and  perfectly  healthy. 

TTnfermented  manures  should  never  be  used  in  the  holes  or  around 
pear  trees  when  planted.  Chemical  analysis  of  the  pear  tree  shows 
that  barn-yard  manure,  composted  with  muck  and  the  salt  and  lime 
mixture,  is  valuable  in  producing  both  fruit  and  wood.  Professor 
Mapes  applied  400  to  600  pounds  superphosphate  of  lime,  mixed  with 
twice  its  bulk  of  earth,  as  a  top-dressing  harrowed  in  and  around  the 
trees,  with  great  success,  having  fine  healthy  trees  and  abundant  crops. 
Mulching  with  charcoal  dust,  or  coarse  meadow  or  salt  hay,  promotes 
the  growth  of  both  wood  and  fruit  Salt  hay  also  keeps  the  surface 
moist  and  prevents  the  growth  of  weeds. 

Valuable  suggestions  are  given  in  regard  to  picking,  handling,  sort- 
ing, and  packing  the  fruit,  upon  which,  after  all,  success  in  fruit  culture 
depends.  By  carefulness  in  these  particulars  the  fruit  sells  for  double 
the  price  it  otherwise  would  command.  New  half-barrels  are  recom- 
mended for  choice  fruit,  which  thus  commands  a  higher  price  for  hotel- 
keepers  and  fancy  fruit-dealers.  It  is  poor  economy  to  save  ten  cents 
in  buying  a  soiled  secondhand  flour  barrel  when  new  ones  can  be  had. 

The  book  concludes  with  a  plan  of  an  orchard-record,  and  directions 
for  propagating,  budding,  and  grafting,  with  practical  hints  on  the  gen- 
eral management  of  pear  trees  in  regard  to  blight,  insects,  curculio,  &c. 

The  Green-house  as  a  Winter  Garden:  A  manual  for  tho  amateur ;  with  a  list  of 
suitable  plants  and  their  mode  of  culture.  By  F.  E.  Field.  With  a  preface  by  W.  C. 
Bryant.    16°.    86  pages.    New  York :  G.  P.  Putnam  <fc  Son.    1869. 

The  increasing  taste  for  flowers,  and  the  improved  and  cheaper  methods 
of  constructing  green-honses,  have  led  to  a  large  increase  in  their  number 
within  a  few  years.  The  little  practical  hand-book  of  Mr.  Field  is  ad- 
mirably adapted  to  those  whose  means  or  whose  desires  lead  them 
to  content  themselves  with  a  green-house  on  a  small  scale,  to  which  they 
can  give  their  personal  attention.  Mr.  Bryant  introduces  the  author  to 
American  readers  as  a  friend  who  owned  a  small  green-house  in  Eng- 
land, which  he  managed  with  such  ingenuity  and  success,  without  en- 
croaching on  his  regular  business  pursuits,  as  to  take  an  unusually  large 
proportion  of  the  prizes  at  the  horticultural  exhibitions  of  his  neighbor- 
hood. 

Without  pretensions  to  the  elaborate  character  requisite  for  profes- 
sional gardeners  having  charge  of  spacious  conservatories,  this  little 
work  embraces  all  the  information  necessary  to  the  amateur  cultivator. 
In  the  space  of  less  than  eighty  pages  it  discusses  the  proper  aspect 
and  construction  of  a  green-house  and  its  general  arrangement,  the  dis- 
eases of  plants,  a  list  of  the  most  desirable  annual,  herbaceous,  and  bulb- 
ous-rooted plants  for  an  amateur's  attention,  suitable  composts,  the  best 
methods  of  striking  cuttings,  &c.  The  work  is  no  abridgment  of  any 
larger  one,  but  gives  the  results  of  the  author's  own  successful  expe- 
rience, and  shows  how  all  who  have  a  love  for  the  cultivation  of  exotic 
plants  can  indulge  their  taste  at  a  moderate  expense,  and  by  the  simplest 
and  most  economical  methods. 

The  proper  exposition  for  a  green -house  is  a  little  east  of  south,  the 
morning  sun  being  more  desirable  than  the  afternoon,  and  the  greatest 
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amount  of  sunshine  possible  must  be  secured.  The  simplest  form  of  the 
house  is  the  lean-to,  without  side-lights,  in  which  many  flowers  can  be 
successfully  grown ;  an  oblong  is  better  than  a  square  shape,  as  more  con 
venient  for  reaching  and  arranging  plants ;  a  structure  of  wood  is  prefer- 
able to  one  of  iron.  It  should  be  kept  as  low  as  possible,  as  everything 
thrives  better  near  the  glass.  A  good  ventilation  from  back  to  front, 
over  the  tops  of  plants,  is  important.  The  glass,  if  large  panes  are 
used,  will  require  but  few  laps,  and  these  must  not  exceed  one-eighth  of 
an  inch,  lest  the  moisture  which  lodges  in  them  should  break  the  glass 
in  frosty  weather.  The  proper  slope  of  the  roof  is  an  angle  of  about  45°, 
which  affords  the  greatest  amount  of  sunshine  when  most  needed. 
Heating  by  hot  water  is  undoubtedly  the  best  mode,  but  it  requires 
an  extensive  apparatus,  and  is  not  considered  economical  in  the  matter 
of  fuel. 

The  basis  of  the  soil  for  all  plants,  excepting  those  requiring  pure 
peat,  is  a  hazel-colored  loam,  the  top-spit  of  good  turf  land,  well  filled 
with  fibrous  roots,  which  should  be  laid  in  a  heap.  It  is  fit  for 
use-  as  soon  as  the  grass  is  dead,  the  roots  remaining  in  the  shape 
of  fiber.  Horse  or  cow  dung,  thoroughly  rotted  down  till  it  becomes 
a  black  friable  mold,  will  also  be  needed.  Charcoal,  broken  to  the 
size  of  a  pea,  is  advantageously  used  in  the  compost  for  almost  all  plants. 
English  gardeners  think  it  adds  richness  to  the  colors  of  flowers,  and 
it  is  surprising  how  the  roots  will  cling  to  it.  For  striking  cuttings, 
clean,  sharp,  light-colored  sand  is  necessary. 

Directions  for  the  general  management  of  a  green-house,  in  all  its  de- 
tails, are  given ;  and  the  list  of  the  most  desirable  plants,  thirty  or  forty 
in  number,  for  an  amateur  to  cultivate,  is  quite  useful  to  beginners. 

Resources  of  the  Southern  Fields  and  Forests,  Medical.  Economical,  and 
Agricultural  ;  being  also  a  medical  botany  of  the  Southern  .States ;  with  practical 
information  on  the  useful  properties  of  the  trees,  plants,  and  shrubs.  By  Francis 
Peyro  Porchcr,  M.  D.    Charleston,  S.  C. :  Walker,  Evans  &  Cogswell.   8°.   733  pages. 

Dr.  Porcher  was  formerly  a  surgeon  in  oharge  of  the  city  hospitals  of 
Charleston,  and  during  the  late  war  was  directed  to  prepare  a  book  on  the 
medical  plants  of  the  South,  as  expedients,  for  the  information  of  the 
physicians  and  surgeons  of  the  confederate  army,  while  suffering  from 
the  pressure  of  war  and  the  blockade.  This  work  is  a  new  edition,  re- 
vised and  largely  augmented,  giving  an  exhaustive  view  of  the  resources 
of  the  southern  fields  and  forests,  with  reference  to  their  purposes  of 
utility,  medicine,  arts,  sciences,  and  mechanics.  It  is  not  a  strictly 
medical  work,  but  contains  also  notices  of  the  most  important  textile 
libers,  grains,  fruits,  oils,  resins,  grasses,  materials'  for  making  paper, 
cordage,  &c,  to  be  found  in  the  Southern  Suites.  The  southern  flora  is 
extraordinarily  rich.  The  teeming  products  of  every  variety  of  soil  and 
climate,  from  Maryland  to  Florida,  and  from  Tennessee  to  Texas ;  the 
Atlantic  coasts,  with  their  marine  growth  ;  the  mountain  ridges  of  the 
interior;  the  semi-tropical  productions  of  Florida  and  Louisiana,  with 
the  rich  alluvia  of  the  river-courses,  all  contribute  to  swell  the  lists  and 
produce  a  wonderful  exuberance  of  vegetation.  These  States  occupy 
almost  the  whole  of  the  temperate  zono  in  the  Western  hemisphere. 
With  a  genial  sun,  enduring  extremes  of  neither  heat  nor  cold,  they  are 
rich  in  natural  resources,  and  possess  a  variety  of  soil  and  a  range  of 
temperature  affected  by  the  presence  of  both  sea  and  mountain.  The 
author's  u  Sketch  of  the  Medical  Botany  of  South  Carolina,"  published 
in  1849,  embraces  notices  of  410  species,  out  of  3,500,  possessed  of 
medicinal  or  economic  value,  of  which  but  a  very  few  are  exotic ;  and 
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in  the  present  work,  full  descriptions  are  given  of  six  to  seven  hundred 
plants  peculiar  to  South  Carolina  that  are  useful  in  medicine  and  the 
arts. 

Dr.  Porcher  urges  the  importance  of  draining  the  marshes  ahd  swamps 
of  the  South,  particularly  those  near  the  cities  and  along  the  river- 
courses.  In  tne  exhaustion  of  this  section  produced  by  the  rebellion,  and 
the  transition  state  of  labor,  this  work  cannot  be  done  by  the  separate  and 
isolated  efforts  of  planters  and  farmers ;  but  a  general  system  of  drain- 
age should  be  undertaken  as  a  public  work  by  the  State.  Operations 
should  be  commenced  on  the  inland  swamps,  each  of  which  presents  an 
independent  problem  to  the  civil  engineer.  Along  the  coast,  at  a  dis- 
tance of  forty  miles  from  the  sea?  there  is  a  rise  of  about  twenty  feet 
above  the  general  tide  level,  giving  a  fall  of  half  a  foot  to  the  mile, 
which,  the  doctor  asserts,  from  his  own  experience,  is  sufficient  for 
thorough  and  perfect  drainage.  Alluding  to  the  beneficial  results  that 
have  followed  the  great  draining  operations  in  Holland,  Belgium,  and 
England,  he  adds  that  the  French  also  have  drained  and  reduced  to 
successful  cultivation  large  tracts  of  unhealthy  regions  in  Algeria, 
which  now  produce  all  the  semi-tropical  fruits,  grains,  &c,  in  sufficient 
quantities  beyond  home  consumption  to  ship  largely  to  other  countries. 
And  in  Italy  the  picturesque  and  fertile  valley  of  the  Chiana,  smiling 
in  peace  and  plenty,  strewn  with  villas  and  farm-houses,  and  intersected 
by  the  best  constructed  roads  always  so  indicative  of  wealth  and  abund- 
ance— a  valley  which  now  supplies  all  Tuscany  with  corn,  wine,  and 
oil — was  once  a  pestilential  and  deserted  region,  and  noted  in  the 
earliest  times  for  its  insalubrity.  In  this  connection  Dr.  Porcher 
says: 

The  simplest  plan  for  draining  the  secondary  or  inland  swamps  is  to  run  a  straight 
central  canal  through  them,  which  removes  the  obstructions  caused  by  logs  and  mad 
flats,  and  takes  off  the  main  body  of  water.  A  canal  or  drain  should  also  be  made  on  each 
side,  to  receive  the  water  coming  in  from  surrounding  high  lands.  The  underground 
system  of  draiuinjj  with  tiles,  generally  practiced  in  England  and  on  the  continent, 
fe  applicable  in  this  country  only  to  a  limited  extent  at  present. 

The  lands  throughout  a  large  portion  of  the  South  are  quite  rich  enough  for  every 
purpose,  and  we  need  not  go  to  the  West  or  elsewhere  in  quest  of  better  soil.  Since 
emancipation,  immigrants  from  Europe  may  be  employed  in  these  public  works  now 
proposed.  The  cutting  down  of  trees,  and  exposing  the  surface  to  the  almost  constant 
action  of  the  sun,  will  subject  it  to  the  important  agency  of  evaporation.  The  removal 
of  the  causes  of  malaria  will  be  the  result ;  and  if  complete  exemption  of  the  sickly 
portions  of  the  State  from  its  baneful  influences,  and  from  periodical  fevers,  by  which 
white  labor  is  made  possible,  is  not  secured,  yet  the  hygienic  condition  of  the  whole  coun- 
try will,  at  least,  be  improved,  and  the  wealth  and  happiness  of  our  citizens  generaUy 
enormously  increased. 

By  draining  our  swamps,  we  secure  a  soil  for  corn,  cane,  &c,  enriched  by  the  vege- 
table matter  accumulated  for  centuries,  and  the  higher  lands  are  released  for  cotton 
and  other  crops. 

Besides,  when  wo  drain  the  swamps,  there  ensues  an  interstitial  drainage  by  a 
process  of  molecular  absorption  incessantly  acting,  which  extends  for  miles  around, 
affecting  the  high  lands  at  a  much  greater  distance  than  many  would  suppose,  rendering 
them  drier  and  allowing  pines,  oaks,  and  other  plants  to  spring  up  where  before  only 
swamp  trees  and  rank  grasses  grew. 

Islands  and  isolated  sections  of  country  favorably  situated,  as,  for  example,  those 
adjoining  Charleston,  and  embraced  between  the  Cooper  and  Ashley  Rivers,  the  same 
being  true  of  those  lying  near  other  cities  and  along  our  coast,  can  be  drained  and  made 
rich  and  habitable,  even  in  the  warm  months.  They  will  bo  occupied  by  garden  farms, 
which  will  supply  not  only  the  cities  contiguous  to  them,  but  fill  our  ships  going 
north  with  fruits,  vegetables,  and  produce. 

The  realization  of  so  extensive  a  project  is  perhaps  impossible  at  pres- 
ent ;  but  viewed  in  every  light  as  respects  the  common  welfare,  it  in- 
volves considerations,  the  wisdom  and  policy  of  which  will  establish  an 
honorable  distinction  to  any  administration  that  may  adopt  it. 
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An  Essay  upon  thk  Culture  and  Management  of  Forest  Trees  and  Native  Ever- 
greens ;  exhibiting  the  vast  amount  of  timber,  boing  consumed  here,  the  various 
profits  and  advantages  of  forest-tree  culture,  and  directions  for  planting  and  culti- 
vating the  same.  By  Rev.  George  Pinnov,  Sturgeon  Bay,  Wisconsin.  8°.  51  pages. 
Galena,  Illinois:    D.W.Scott.    1869. 

Mr.  Pinney  makes  a  plea  in  this  little  work  in  favor  of  setting  out 
plantations  of  evergreens  and  forest  trees,  particularly  on  the  western 
prairies  and  immense  treeless  regions  opened  by  the  Pacific  railroad 
He  urges  thi$  from  considerations  of  economy,  in  view  of  the  rapid  dis- 
appearance of  our  forests,  occasioning  the  steadily  advancing  price  of 
lumber;  their  influence  as  screens  and  wind-breaks  in  winter;  their 
benefits  to  orchards  and  crops  during  the  summer  and  growing  season: 
their  effect  in  producing  a  greater  degree  of  atmospheric  humidity,  and 
consequently  a  more  regular  supply  of  rain,  and  in  ameliorating  sudden 
changes  of  atmosphere;  and  argues  that  the  very  make  of  our  country 
demands  extensive  forest  planting  in  the  West.  In  support  of  these 
positions  he  gives,  besides  his  own  experience,  a  large  array  of  facta 
bearing  on  the  subject,  from  the  best  writers  of  the  day  on  arboricul- 
ture. 

The  older  States  now  draw  large  supplies  of  lumber  from  the  West 
Hundreds  of  millions  of  feet  of  pine  are  annually  taken  thousands  of 
miles  from  the  northern  lakes  and  the  head-waters  of  the  Mississippi  to 
the  Atlantic  and  the  Gulf  States.  Michigan,  Indiana,  and  Wisconsin 
furnish  black  walnut  and  many  other  woods  now  used  in  the  manufacture 
of  cabinet  ware,  wagons,  and  machinery  in  the  East.  Oak  and  pine  are 
shipped  to  Europe  for  the  purposes  of  ship-building,  and  hundreds  of 
thousands  of  feet  of  black  walnut  arc  shipped  for  gun-stocks  alone.  All 
this  is  in  addition  to  the  wants  of  the  Prairie  States,  which,  from  their 
primitive  barrenness  of  timber,  exceed  all  other  demands.  Chicago 
alone  receives  and  distributes  annually  one  thousand  million  feet  of 
lumber,  five  hundred  and  fifty  million  shingles,  one  hundred  and  fifty 
million  laths,  and  so  on.  New  York  was  formerly  pre-eminent  in  the 
production  of  lumber,  but  her  supply  is  rapidly  diminishing;  black 
walnut  has  almost  wholly  disappeared;  the  wild  cherry  and  cucumber 
tree  are  great  strangers ;  hard  maple  and  hickory  in  some  sections  are 
nesirly  gone ;  while  entire  counties,  formerly  heavy  with  hemlock  and 
pine,  can  with  difficulty  now  and  then  supply  a  farmer  with  a  knotty 
sill  tor  a  small  barn.  The  new  Adirondack  railroad  through  the  heavily 
wooded  "John  Brown"  tract  may  arrest,  temporarily^  the  deficiency  of 
supply  in  that  State.  New  railroads  require  an  almost  incredible  amount 
of  lumber,  not  only  in  their  first  construction,  but  in  the  continual  re- 
placement of  old  timbers  and  sleepers.  All  this  is  in  addition  to  the 
vast  number  of  acres  cleared  annually,  and  to  the  timber  burned  by 
farmers. 

Palestine,  Syria,  Greece,  and  other  parts  of  the  Old  World  furnish 
numerous  instances  where  the  universal  destruction  of  forests  has  con- 
verted vast  tracts,  once  covered  with  luxuriant  woods,  verdant  pastures, 
and  fertile  meadows,  into  arid  sandy  jdeserts,  so  far  deteriorated  as  to 
be  almost  irreclaimable  by  man.  In  several  countries  in  Europe  gov- 
ernments have  taken  possession  of  the  forests  to  insure  their  proper 
treatment  and  preservation. 

Forests  are  useful  as  screens  and  wind-breaks  in  winter  on  large  tracts 
of  unbroken  country,  where  cutting  winds  sweep  fiercely,  driving  the 
snow  into  drifts,  leaving  the  bare  ground  subject  to  the  full  action  ol 
the  hardest  frosts,  throwing  out  young  plants  of  winter  grain,  and 
injuriously  affecting  the  health  of  man  and  of  the  shivering  animals. 
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Orchards  and  crops  are  benefited  during  the  summer  and  growing 
season  by  belts  of  forent  trees.  The  destructive  blighting  of  the  apple 
orchards  in  Ohio  is  thought  to  result  from  the  rapid  drying  of  the  ab- 
sorbing currents  of  westerly  winds,  relieved  of  their  humidity  by  the 
condensing  power  of  the  snow-capped  rocky  range,  and  consequent  sud- 
den depression  of  temperature.  The  apple  orchards  throughout  Ohio 
do  not  now  generally  produce  fine  fruit,  while  thirty  years  ago,  before 
the  forests  were  so  fully  swept  away,  a  failure  of  a  rich  harvest  of  line 
apples  was  almost  unknown,  and  thousands  of  flat-boat  loads  were  ship- 
ped to  New  Orleans.  Dr.  Petticolas,  an  intelligent  pomologist  of  Ohio, 
stated,  in  1804,  that  of  one  hundred  and  twenty  to  one  hundred  ana 
thirty  varieties  of  apples  in  bearing,  it  was  difficult  to  select  six  kinds 
that  were  good  and  merchantable;  the  larger  part  were  disfigured, 
scabby,  and  warty.  Some  kinds  are  even  less  prolific  than  they  were 
fifteen  or  twenty  years  ago.  Bambos,  that  at  seven  years  old  bore  ten 
bushels  of  good  fruit,  now  seldom  bear  over  four  or  five  even  in  the  most 
favorable  seasons.  Kcdstreaks  show  a  similar  falling  oif,  in  quality  and 
quantity.  Trees  of  all  ages  arc  now  proverbially  unproductive.  The 
White  Bellflower  and  White  Pearmain,  formerly  the  best  of  Ohio  apples, 
are  now  so  knotty  and  disfigured  with  the  scab  as  to  be  hardly  worth 
gathering.  No  such  change  is  noted  in  Western  New  York,  where  ap- 
ples are  as  fair  as  they  were  thirty  years  ago.  The  forests  there,  though 
cleared  in  many  places,  have  not  been  so  indiscriminately  destroyed  as 
in  Ohio.  Fruit  trees  in  cities,  where  protected  by  high  brick  blocks,  it 
has  long  been  noticed,  ripen  their  fruit  earlier  and  in  greater  perfection 
than  where  exposed  to  the  high  winds  of  an  unprotected  country. 

Forests  also  tend  to  produce  a  greater  degree  of  atmospheric  humidity, 
and  consequently  a  more  regular  supply  of  rain.  All  observers  have 
noticed  the  diminution  of  water  in  our  streams  and  ponds,  as  closely  con- 
nected with  the  destruction  of  our  forests.  Thorough  under-draining 
has,  in  a  great  measure,  restored  failing  springs.  The  rapid  evapora- 
tion from  the  surface,  by  the  action  of  unbroken,  drying  winds,  has  been 
checked  by  facilitating  the  gradual  descent  and  withdrawal  of  water 
from  below. 

Extensive  forest  planting  seems  to  be  required  in  the  West,  as  an 
entire  absence  of  moisture  characterizes  the  prevailing  winds  through 
nearly  all  the  vast  regions  west  of  Kansas.  This  dryness  ot  the  atmos- 
phere results  from  the  fact  that  there  is  no  large  body  of  water  in  the 
central  part  of  the  North  American  Continent,  west  of  the  Mississippi, 
sufficient  to  exert  any  controlling  influence  upon  the  temperature  of  all 
that  region.  Five  degrees  north  from  Fort  Leavenworth  we  are  in  a 
cold  and  frozen  climate,  closed  early  in  the  fall  and  locked  in  frost  till 
late  in  the  spring.  Five  degrees  south  we  have  almost  forsaken  the 
region  where  ice  may  be  said  to  form.  In  view  of  these  facts  Mr.  Pin- 
ney  says : 

This  middle  ground  is  wholly  controUed  by  the  prevailing  typo  of  the  season,  inter- 
spersed with  tho  sudden  and  often  violent  interjection  of  short  periods  of  temperature 
from  the  opposite  points  01  the  compass.  Thus,  the  general  winter  may  be  mild  with- 
out snow,  with  scarcely  frost  enough  to  prevent  plowing  a  singlo  week  through  tho 
entire  winter ;  aud  then  may  come  one,  two,  or  iive  days  when  tho  thermometer  will 
stand  anywhere  from  zero  to  26°  below  zero.  On  tho  other  hand,  in  a  long,  cold, 
suowy  winter,  a  period  of  very  early  spring  or  summer,  as  regards  its  balminess  and 
comfort,  may  break  in  with  equal  suddenness.  «*  The  same  latitude,  upon  either  the 
Atiantic  or  Pacific  coast,  is  no  criterion  by  which  to  judgo  of  tho  temperature  of  tho 
plains.  The  presence  of  a  great  ocean,  with  its  broad,  open  bosom  continually  expos- 
ing to  the  biting  air  the  fresh  warm  currents  of  her  inmost  being,  gives  a  stability 
and  produces  a  control  over  the  temperature  which  is  unknown  when  we  reach  a 
point  almost  two  thousand  miles  from  each  ocean,  and  one  thousand  from  the  Gulf  ol 
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Mexico.  No  portion  of  the  world  more  needs  the  presence  of  great  and  numerous  for- 
ests to  preserve  an  equilibrium  of  temperature  than  the  central  parts  of  North  America, 
and  especially  upon  this  latitude,  which,  as  it  approaches  cither  ocean,  is  so  admirable 
and  so  much  sought  for. 

In  the  directions  for  propagating  and  transplanting  forest  trees,  both 
from  seeds  and  cuttings,  describing  the  soils  best  adapted  to  the  differ- 
ent kinds  of  trees,  Mr.  Pinney  states  that,  of  the  kinds  which  thrive  best 
in  wet  soils,  the  larch,  birch,  balsam  fir,  spruce,  and  arborvit®  will 
grow  rapidly  from  the  seed,  especially  the  larch,  which  will  make 
four  to  eight  feet  growth  annually,  on  rich  swamp  lands.  There  are 
thousands  of  acres  of  such  lands  now  entirely  valueless,  which,  if  planted 
with  larch  and  spruce,  would  soon  yield  a  rich  income  to  the  owners. 

Mr.  Pinney's  sixth  chapter  is  mainly  Condensed  from  Mr.  Lapbam's 
report  to  the  Wisconsin  legislature,  and  gives  the  special  characteris- 
tics and  value  of  some  leading  varieties  of  forest  trees,  as  the  rock  elm, 
sugar  maple,  cedar,  pine,  and  larch,  the  latter  being  one  of  the  most 
durable  of  trees,  excelling  even  cedar  for  fence  posts,  if  the  sap  wood  is 
hewed  from  the  portion  set  in  the  ground,  and  is  far  superior  for  hold- 
ing nails.    Ho  concludes  his  treatise  as  follows : 

The  evergreen  forests  of  Wisconsin  have  been,  and  stUl  arc,  more  valuable  than 
placers  of  gold  in  tho  Rocky  Mountains,  if  wo  simply  count  the  dollars  which  the  lum- 
bermen have  extracted  from  them  by  the  aid  of  toil  and  machinery.  Great  forest*  have 
been  robbed  of  their  best  troes  for  the  sake  of  a  single  log,  or  a  few  shingle-boltt ; 
other  forests  have  been  wantonly  destroyed.  The  young  trees,  designed  oy  Provi- 
dence to  replace  tho  old,  have  been  ruthlessly  cut  away*  to  make  a  place  for  an 
experiment  m  growing  corn  on  sands  so  destitute  of  vegetable  matter  that  it  could  not 
grow  until  the  pines  had  for  ages  more  shed  their  needle-shaped  leaves  on  the  barren 
surface. 

The  timo  has  already  arrived  whou  wo  begin  to  feel  that  there  is  a  scarcity  of  pine 
timber.  Where  it  was  but  a  few  years  ago  sold  for  $10  per  thousand  feet,  it  now 
readily  brings  thrico  its  former  price,  with  no  prospect  of  being  cheaper.  This  in- 
crease is  not  owing  to  a  scarcity  of  labor,  as  some  tell  us,  nor  to  an  increase  of  currency, 
as  others  say.  Although  these  causes  may  have  some  effect  at  present,  yet  it  is  ma  inly 
owing  to  tho  difficulty  of  procuring  tho  trees  from  which  lumber  is  made  that  has 
raised  the  price.  In  a  few  years  moro,  if  lumber  continues  to  advance — and  there  is  no 
reason  why  it  should  not — it  wiU  bo  beyond  the  reach  of  the  poor,  or  even  the  niiddlg 
classes,  and  these  must  resort  to  other  materials  with  which  to  construct  their  abodes; 
and,  as  in  Europe,  with  no  intermediate  material  between  mud  and  stono-walls,  the 
rich  will  live  in  this,  tho  poor  in  that. 

Farming  for  Boys  :  What  they  have  done,  and  what  others  may  do,  in  tho  cultivation 
of  farm  and  garden ;  how  to  begin ;  how  to  proceed,  and  what  to  aim  at.  By  the 
author  of  Ten  Acres  Enough.  With  illustrations.  16°.  286  pages.  18G9.  Boston: 
Ticknor  &  Fields. 

This  book  is  written  to  show  boys  who  are  selecting  a  profession  for 
life  the  superior  charm,  as  well  as  the  generally  superior  safety,  of  a 
farmer's  life.  The  common  tendency  of  farmers'  sous  has  been  to  set 
their  faces  toward  the  cities,  allured  by  the  occasional  instances  of  emi- 
nent success  that  have  been  witnessed  in  such  men  as  Peabody,  Law- 
rence, Stewart,  and  others,  forgetting  that  in  the  lottery  of  commerce 
there  arp  innumerable  blanks  to  every  prize.  The  charm  of  city  lite  has 
been  unduly  magnified,  while  the  greater  one  of  country  life  hfis  been 
overlooked. 

The  work  under  notice  is  an  effort  in  an  entirely  new  field  in  agricul- 
tural literature.  In  times  past  the  boys  upon  the  farm  have  been  too 
generally  overlooked,  and  too  little  effort  has  been  made  to  render  rural 
homes  and  agricultural  employment  attractive  to  them.  The  author 
assumes  that  this  neglect  is  the  prominent  reason  why  so  many  of  our 
boys  abandon  tho  rural  scenes  of  their  childhood,  and  seek  for  amuse- 
ment and  profit  in  the  dangers  and  uncertainties  of  city  life.  He  argues 
strongly  for  the  superior  safety  and  comfort  of  farming,  where,  if  men 
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do  not  become  suddenly  rich,  they  seldom  become  suddenly  poor.  Strik- 
ing instances  are  given  of  the  general  superiority  of  agricultural  em- 
ployments, of  their  comparative  freedom  from  temptation  to  vice,  and 
of  the  sure  rewards  they  bring  to  intelligently  directed  industry. 

To  stimulate  the  faculty  or  disposition  for  acquiring  money,  the  author 
has  endeavored  to  show  how  the  boy  upon  a  farm  may  make  a  begin- 
ning: 

Heretofore  the  children  of  too  many  faroiera  have  been  kept  or  more  drudges,  now 
at  school  and  now  at  work,  with  no  pains  taken  to  encourage  their  individual  enter- 
prise by  showing  them  how  to  make  aomethiug  for  themselves.  The  hope  of  profit 
nerves  the  enterprise  and  sharpens  the  wit  of  men.  Why  should  our  boys  be  so  wholly 
excluded  from  all  share  in  what,  when  they  have  grown  to  manhood,  so  generally  be- 
comes the  great  impulse  to  all  future  effort  ? 

The  general  argument  of  the  book  is  set  forth  iu  a  lively  narrative, 
abounding  in  practical  incidents  to  enforce  the  positions  assumed ;  ana 
though  written  for  the  boys  only,  it  contains  hints  and  information 
which  even  adults  may  study  with  profit.  It  is  got  up  in  an  attractive 
style,  and  the  incidents  of  the  story  are  illustrated  with  fine  engravings. 

The  New  American  Farm  Book.  Originally  by  R.  L.  Allen,  author  of  Diseases  of 
Domestic  Animals,  and  formerly  editor  of  the  American  Agriculturist.  Revised  and 
enlarged  by  Lewis  F.  Allen,  author  of  American  Cattle,  editor  of  the  American 
Short-horn  Herd  Book,  &c.    12°.   52G  pages.    Now  York.    Orange  Judd  &  Co.:  1869. 

This  is  a  revised  and  enlarged  edition  of  the  work  of  Richard  L. 
Allen,  originally  published  in  1846,  the  first  and  only  comprehensive 
treatise  of  the  kind  published  in  this  country.  It  was  filled  with  valu- 
able matter,  partly  original  and  partly  compiled  from  the  publications 
of  the  day,  brought  into  available  shape  through  the  tact  and  industry 
of  its  experienced  author.  In  this  progressive  age,  however,  improve- 
ments so  vast  have  been  made  in  practical  science,  particularly  in  agri- 
culture, during  the  last  twenty  years,  that  a  revised  and  enlarged  edition 
has  become  necessary  to  meet  the  popular  demand  on  most  of  the  sub- 
jects discussed.  This  has  been  accomplished  by  Lewis  F.  Allen,  who 
has  added  new  discoveries  and  subjects  not  before  well  comprehended, 
enlarging  the  work  so  as  to  embrace  the  progressive  improvements  in  agri- 
culture down  to  the  present  day.  It  discusses  the  classification,  manage- 
ment, and  properties  of  soils,  organic  and  inorganic  manures,  irrigation 
and  draining,  the  grasses,  grains,  roots,  leguminous  plants,  fruits,  and  mis- 
cellaneous objects  of  cultivation  aside  from  the  ordinary  farm  crops; 
also,  farm  buildings,  domestic  animals,  poultry,  bees,  diseases  of  animals, 
&c.  Abstracts  of  a  few  chapters  are  subjoined  as  specimens  of  the 
manner  in  which  the  facts  and  arguments  of  the  book  are  presented. 

Wood  ashes  are  recommended  as  the  best  of  the  saline  manures  and 
the  most  economical,  being  produced  by  every  household.  Not  a  pound 
should  bo  wasted,  but  all  saved  and  applied  to  the  laud,  at  the  rate  of 
twelve  to  fifteen  bushels  per  acre  on  light  soils,  and  twice  that  amount 
on  rich  lands  or  heavy  clays.  Potatoes,  turnips,  and  ail  roots,  as  well 
as  lucerne,  clover,  peas,  beans,  and  grasses,  are  great  exhausters  of  the 
*a!ts,  and  are  consequently  benefited  by  ashes.  They  are  used  with 
great  advantage  for  these  crops  in  connection  with  bone-dust  or  gyp- 
sum. Leached  ashes,  though  less  valuable,  contain  all  the  elements  of 
the  unleached,  having  lost  only  a  part  of  their  potash  and  soda.  They 
may  be  drilled  into  the  soil  with  roots  and  grain,  sown  broadcast  on 
meadows  or  pastures,  or  mixed  with  the  muck  heap.  The  ashes  of 
bituminous  coal,  though  greatly  inferior  to  those  of  wood,  may  be  of 
some  value  applied  in  a  similar  manner. 

Next  to  ashes,  lime  has  been  instrumental  in  the  improvement  of  our 
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soil  beyond  any  other  saline  manures.  It  makes  heavy  laud  lighter,  and 
light  land  heavier;  gives  adhesiveness  to  creeping  sands  or  leachy 
gravel,  and  comparative  openness  and  porosity  to  tenacious  clays,  and 
has  a  beneficial  effect  in  disinfecting  the  atmosphere  of  noxious  vapors. 
It  does  not  condense  and  retain  the  organic  matters  brought  into  con- 
tact with  it  by  the  air  and  rains,  but  it  has  the  better  effect  of  convert- 
ing the  insoluble  matters  in  the  soil  into  available  food  for  plants.  In 
drying  the  land  and  accelerating  the  growth  of  vegetables,  the  judicious 
use  of  lime  is  equivalent  to  an  increase  of  temperature.  Its  influence  in 
resuscitating  exhausted  soils  is  striking,  and  whenever  procurable  at 
low  prices,  it  is  one  of  the  most  economical  and  efficient  agents  in  secur- 
ing fertility.  Large  crops  only  are  profitable.  The  market  value  of 
indifferent  ones  will  seldom  meet  the  expense  of  cultivation,  and  it  is 
only  the  excess  beyond  this  which  is  profit.  If  fifteen  bushels  per  acre  of 
wheat  are  an  average  crop,  and  it  requires  twelve  bushels  to  pay  all  ex- 
penses of  production,  three  bushels  are  the  amount  of  profit.  If  by  the 
use  of  lime  and  ordinary  manures  the  product  can  be  raised  to  thirty 
bushels  per  acre,  the  profit  would  be  near  the  value  of  twelve  or  fifteen 
bushels,  after  paying  for  the  manures.  Thus  the  advantage  from  good 
management  may  be  five  times  that  of  neglect.  This  is  stated  as  illus- 
trating a  principle,  and  not  as  an  exact  measure  of  the  difference  be- 
tween limed  and  unlimed  land.  Large  farms,  worn  out  and  worthless 
from  long  cropping,  have  been  restored  to  more  than  their  virgin  fer- 
tility by  the  liberal  application  of  lime.  It  may  be  applied  in  various 
ways :  placed,  immediately  after  burning,  in  small  heaps,  and  left  to 
slack  by  rains  and  the  air,  or  mixed  with  water  and  sprinkled  over  the 
surface ;  or,  if  a  small  quantity  only  is  wanted,  add  it  to  the  compost 
heap  when  thoroughly  air-slacked,  covering  the  heap  with  a  coating  of 
earth  to  arrest  and  retain  the  ammonia  that  its  avidity  for  acids  expels 
rapidly.  As  fresh-burnt  lime  does  not  act  on  crops  the  first  year,  it 
should  be  incorporated  with  three  or  four  times  its  bulk  of  earth,  and 
then  spread  directly  on  the  surface  of  the  ground.  To  give  lime  its  fullest 
effect,  it  should  be  kept  as  near  the  surface  as  possible ;  spread  it  after 
plowing,  taking  care  to  harrow  it  in  well.  Its  weight  and  fineness 
give  it  a  tendency  to  sink,  and,  after  a  few  years'  cultivation,  much,  of  it 
gets  below  the  proper  depth  for  its  efficient  action.  This  gives  addi- 
tional value  to  underdraining  and  subsoil  plowing,  which  enable  the 
atmosphere  and  roots  to  follow  it,  thus  prolonging  its  effects,  and  aug- 
menting the  value  of  the  crops. 

Among  the  inorganic  manures,  charcoal  holds  a  high  rank.  Powdered 
and  scattered  over  the  ground,  it  absorbs  and  condenses  the  nutritive 
gases  within  its  pores  to  the  amount  of  twenty  to  eighty  times  its 
bulk,  continually  gleaning  these  floating  materials  from  the  air,  and 
storing  them  as  food  for  plants.  Charcoal,  as  well  as  lime,  often 
checks  rust  in  wheat  and  mildew  in  other  crops;  and  in  all  cases  miti- 
gates their  ravages  where  it  does  not  wholly  prevent  them. 

In  the  fermentation  of  organic  manures,  all  the  vegetable  and  liquid 
fertilizers  about  the  premises  should  be  utilized,  as  urine,  brine,  soap- 
suds, ashes,  gypsum,  and  coal  dust,  the  last  three  combining  with  the 
ammonia  as  it  is  formed.  The  heaps  should  be  covered  with  a  coating 
of  turf,  peat,  or  fine  mold,  to  absorb  what  gases  might  escape  the 
gypsum,  &c.  Old  mortar  and  effete  lime  may  also  be  added  for  the 
formation  of  nitric  acid,  which  it  draws  from  the  materials  in  the  heap, 
as  well  as  from  the  nitrogen  of  the  air.  The  curious  fact  is  mentioned 
that  the  Chinese,  who  utilize  every  spoonful  of  manurial  element,  are 
so  well  aware  of  the  large  absorption  of  niter  by  lime  in  a  course  of 
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years,  that,  to  secure  it,  they  will  gratuitously  remove  the  old  plaster 
from  walls  and  replace  it  with  new. 

In  speaking  of  liquid  manures,  it  is  stated  that  the  urine  of  a  single 
cow  is  considered  in  Flanders,  where  agriculture  has  reached  a  high 
state  of  improvement,  to  be  worth  $10  per  year.  It  furnishes  nine 
hundred  pounds  of  solid  matter,  and  at  the  rate  of  fifty  dollars  a 
ton,  for  which  guano  is  frequently  sold,  the  urine  of  one  cow  is  worth 
$20;  yet  how  many  farmers  waste  urine  and  buy  guano.  Dr.  Dana 
says :  u  The  urine  of  a  cow  for  a  year  will  manure  one  and  a  quarter 
acre  of  land,  and  is  more  valuable  than  her  dung,  in  the  ratio,  by 
bulk,  of  seven  to  six;  and  in  real  value  as  two  to  one."  How  im- 
portant, then,  that  every  particle  of  it  be  husbanded  for  the  crops. 
There  is  much  difference  in  the  value  of  the  manure  of  animals,  its 
rictiness  depending  upon  the  quality  of  their  food.  Animals  kept  on  a 
scanty  supply  of  straw  or  refuse  hay  yield  manure  but  little  better  than 
good  turf,  and  far  inferior  to  the  droppings  of  such  as  are  highly  fed. 
In  a  long  series  of  careful  experiments  made  at  Dresden  and  Berlin,  by 
order  of  the  Saxon  and  Prussian  governments,  it  was  ascertained  that 
soil  which  would  yield  three  for  one  sown,  when  dressed  with  cow  dung 
gave  seven,  with  horse  dung,  ten,  and  with  human,  fourteen. 

Manuring  with  green  crops  has  been  extensively  adopted  in  the  older 
settled  portions  of  the  United  States.  The  high  price  of  labor  and  con- 
sequent expense  of  making  artificial  manures  render  this  plan  econom- 
ical. It  fertilizes  the  land  and  clears  it  from  noxious  weeds,  by  plowing 
in  the  vegetation  before  the  seeds  are  ripened,  besides  loosening  the 
soil,  and  placing  it  in  the  mellowest  condition  for  the  crops  that  are  to 
succeed.  Its  results  have  been  entirely  successful  when  steadily  pur- 
sued, and  lands  worn  out  by  improvident  cultivation,  and  unsalable 
at  $10  per  acre  have,  by  this  treatment,  been  brought  up  in  value 
to  $50.  The  full  benefits  of  green  crops  seem  to  be  realized  only  on 
soils  that  have  a  large  proportion  of  lime.  Buckwheat,  rye,  peas, 
&c,  have  been  used  for  plowing  in,  but  nothing  thus  far  tried  is  so  well 
fitted  for  the  object  as  red  clover,  which  is  suited  to  all  soils  that  will 
grow  anything  profitably,  from  sand,  if  possessing  an  adequate  amount 
of  fertility,  to  the  heaviest  clay,  if  drained  of  its  superfluous  water. 
Its  long  tap-roots  break  up  the  stiff  soil,  and  the  material  yielded  by 
the  roots  and  stubble  is  of  itself  equal  to  a  good  dressing  of  manure. 

In  mentioning  the  numerous  advantages  of  under-draining,  it  is 
stated  that  rain  water  contains  some  of  the  most  important  elements 
of  nutrition  to  plants,  with  considerable  carbonic  acid  and  ammonia. 
Permitted  to  percolate  through  the  soil,  the  roots  of  plants,  or,  in  their 
absence,  the  elements  of  the  soil  itself,  absorb  and  form  permanent  com- 
binations with  them.  Air  also  holds  vegetable  food  that  can  thus  pene- 
trate through  every  portion  of  the  soil  where  the  fibers  of  the  roots 
exist.  Soils  saturated  with  water  admit  little  or  no  air,  and  this  vital 
adjunct  of  vegetation  is  thus  excluded.  Under-draining  also  secures 
the  porosity  of  the  soil,  thus  facilitating  the  admission  and  escape  of 
heat,  which  is  of  the  utmost  consequence  in  promoting  the  deposition 
of  dews. 

A  chapter  is  devoted  to  the  grasses,  of  which  it  is  said  there  are  no 
less  than  two  hundred  varieties  cultivated  in  England;  while,  in  the 
occupied  portion  of  this  country,  with  a  greater  variety  of  latitude, 
climate,  and  situation,  we  cultivate  scarcely  twenty.  The  number  and 
excellence  of  our  natural  grasses,  however,  are  probably  unsurpassed  in 
any  quarter  of  the  globe  for  a  similar  extent  of  country.  This  depart- 
ment of  our  natural  history  has  been  but  partially  explored.    From  th& 
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health  and  thrift  of  the  wild  animals,  as  the  buffalo,  deer,  &c,  and  the 
rapid  growth  and  fine  condition  of  our  domestic  animals,  when  allowed 
to  range  over  the  prairies  or  through  the  natural  marshes  and  woods  in 
all  seasons,  even  during  the  severe  and  protracted  winters  in  latitude 
44°  north,  the  superior  richness  and  enduring  permanence  of  our  natu- 
ral grasses  may  be  inferred.  Some  twenty  or  thirty  varieties  that  have 
been  introduced  and  successfully  cultivated  are  particularly  described. 
Our  native  herd?s  grass,  cat's-tail,  or  timothy,  (Pklctim  pretense,)  in 
nutritive  quality  now  stands  pre-eminently  above  any  other.  Both  the 
grass  and  hay  are  highly  relished  by  cattle,  sheep,  and  horses.  It  is  a 
perennial,  of  easy  cultivation,  hardy,  and  of  luxuriant  growth  on  almost 
any  soil  that  is  not  wet,  too  light,  dry,  or  sandy;  and  is  also  a  valu- 
able crop  for  seed,  an  acre  of  fine  grass  yielding  lifteen  to  twenty -five 
bushels  of  clean  seed,  usually  worth  $U  to  81  per  bushel,  the  stalks  and 
chaff  that  remain  making  a  useful  fodder  for  most  kinds  of  stock.  It  is 
is  very  extensively  disseminated  throughout  this  country  and  Europe. 
The  Bermuda  grass,  in  so  high  repute  in  the  Southern  States,  is  con- 
sidered by  Dr.  Spalding,  of  Georgia,  who  examined  them  both  critically, 
from  specimens  that  he  raised  together,  as  the  famous  doob-grass  of 
India,  so  highly  prized  by  the  Brahmins.  On  good  meadows  it  yields 
four  or  five  tons  per  acre.  It  is  quite  nutritive,  and  to  the  river  planter 
invaluable.  Mr.  Affleck,  of  Mississippi,  says  there  is  not  a  levee  on  the 
banks  of  the  Mississippi  that  could  resist  for  one  hour  the  pressure  and 
attrition  of  its  fearful  flood,  but  for  its  being  bound  together  with  this 
grass.    It  loves  a  warm  and  moist,  but  not  wet,  soil. 

A  chapter  on  fertilizing  barren  lands  is  full  of  good  suggestions.  Al- 
lusion is  made  to  the  efforts  making  to  reclaim  the  immense  tracts  of 
marsh  land  near  Newark,  Xew  Jersey,  if  the  experiment  is  successful, 
it  will  doubtless  be  followed  by  similar  enterprises  along  our  Atlantic 
coast,  and  among  the  extensive  areas  of  swamp  lands  in  the  interior 
States,  and  millions  of  acres  be  thus  reclaimed  and  rendered  product- 
ive, fertile,  and  healthy. 

In  the  chapter  on  domestic  animals  the  principles  of  breeding  are 
elaborately  discussed,  as  well  as  the  peculiarities  and  relative  value  of 
different  breeds.  An  interesting  fact  is  quoted  from  Dr.  Playfair,  who 
says  that  Lord  Ducie,  in  an  experiment  iu  fattening  cattle,  placed  one 
hundred  sheep  in  a  shed  where  they  ate  twenty  pounds  of  Swedish  tur- 
nips each,  per  day ;  another  hundred  were  turned  out  in  the  open  air, 
where  they  ate  twenty-five  pounds  per  day  ;  yet  the  former,  with  one- 
fifth  less  food,  weighed,  after  a  few  weeks,  three  pounds  per  head  more 
than  the  latter.  He  then  fed  five  sheep  in  the  open  air,  between  the  21st  ot 
Novemberand  lstof  December.  They  consumed  ninety  pounds  of  food  per 
day,  the  temperature  being  at  44°  ;  at  the  end  of  this  time  they  weighed 
two  pounds  less  than  when  first  exposed.  Five  sheep  were  then  placed 
under  a  shed,  and  allowed  to  run  about  in  a  temperature  of  40°.  At 
first  they  consumed  eighty-two  pounds  per  day;  then  seventy  pounds, 
and  at  the  end  of  the  time  they  had  gained  twenty-three  pounds.  Again, 
five  sheep  were  placed  under  a  shed  as  before,  and  not  allowed  to  take 
any  exercise ;  they  ate  at  first  sixty-four  pounds  per  day ;  then  fifty- 
eight  pounds,  and  increased  in  weight  thirty  pounds.  Mr.  Childers 
thinks  that  eighty  Leicester  sheep  in  the  open  field  consumed  fifty  bas- 
kets of  cut  turnips  per  day,  besides  oil-cake.  On  placing  them  in  a 
shed  they  at  first  were  able  to  consume  but  thirty  baskets,  and  soon  after 
but  twenty-five,  being  only  half  the  quantity  required  before,  and  yet 
they  fattened  as  rapidly  as  when  they  ate  the  largest  quantity.  The 
result  of  these  experiments  shows  that  the  minimum  of  food  required 
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for  the  support  of  animals  is  attained  when  closely  confinjed  iu  a  warm, 
dark  shelter,  and  the  maximum  when  running  -at  large,  exposed  to  all 
weathers. 

The  chapters  on  farm  buildings  and  on  domestic  animals,  poultry, 
bees,  and  their  diseases,  are  full  of  interesting  faots  and  principles. 

How  to  Make  the  Farm  Pay;  or,  tho  former's  book  of  practical  information  on 
agriculture,  stock-raising,  fruit-culture,  special  crops,  domestic  economy,  and  family 
medicine.  By  Charles  W.  Dickerman,  member  of  tho  Pennsylvania  Agricultural 
Society,  the  American  Pomological  Society,  and  tho  Pennsylvania  Horticultural 
Society ;  assisted  by  Hon.  Charles  L.  Flint,  secretary  of  the  Massachusetts  Board  of 
Agriculture,  and  other  practical  agricultural  writers.  Illustrated  with  140  engravings. 
Philadelphia :  Zeigler,  McCurdy  &  Co.    8°.    1869. 

This  is  a  subscription  book  of  nearly  S00  pages,  made  up  chiefly  with 
articles  from  modern  agricultural  books  and  periodicals.  The  chapters 
on  drainage,  plowing,  manures,  farm  implements,  grasses,  grains,  root 
crops,  stock-raising,  fruit  culture,  rural  architecture,  domestic  economy, 
&c,  are.  filled  with  familiar  facts  on  these  subjects.  The  book  is  also 
freely  illustrated  by  engravings  of  agricultural  implements,  stock,  &c, 
and  contains  more  than  two  hundred  useful  household  recipes,  and  a 
calendar  of  monthly  work  on  the  farm. 

Rural  Affairs  :  A  practical  and  copiously  illustrated  register  of  rural  economy  and 
rural  taste,  including  country  dwellings,  improving  and  planting  grounds,  fruits,  and 
flowers,  domestic  animals,  and  all  farm  and  garden  processes.  By  J.  J.  Thomas,  author 
of  the  American  Fruit  Culturist  and  Farm  Implements;  associate  editor  of  tho  Cul- 
tivator and  Country  Gentleman.  Vol.  V.  Four  hundred  engravings.  12°.  336  pages. 
Albany :  L.  Tucker  &  Son.     1860. 

This  volume  continues  the  triennial  series,  which  is  made  up  from  the 
matter  published  from  year  to  year  in  tho  Annual  Register  for  Rural  Affairs. 
Its  compact  and  neatly  printed  pages  are  filled  with  practical  information 
on  various  topics.  Its  copious  illustrations,  and  its  original  articles  on 
subjects  of  agriculture,  horticulture,  and  domestic  economy,  by  some  of 
the  best  agricultural  writers  of  the  day,  are  of  permanent  interest  and 
value.  Among  these  is  one  on  Milk  Farming,  by  Donald  G.  Mitchell  ("Ike 
Marvel;")  also  two  that  are  particularly  valuable  ou  Garden  Insects,  by 
Dr.  Fitch,  the  State  Entomologist  of  New  York ;  the  Management  and 
Different  Varieties  of  the  Duck,  by  G.  N.  Bement;  a  Chapter  on  Various 
Practical  Subjects,  by  S.  Edwards  Todd;  the  Culture  of  Small  Fruits 
on  the  Hudson,  by  T.  EL  Burgess;  Rural  Improvements,  by  R.  M.  Cope- 
land;  Strawberry  Marketing,  by  Edmund  Morris;  Improved  Bee 
Culture,  by  M.  Quiniby ;  besides  editorial  articles  on  ornamental  shrubs 
and  flowers,  grape-culture,  rotation  of  crops,  contrivances  in  domestic 
economy,  &c,  with  numerous  notes  and  items  connected  with  country 
life,  the  whole  making  an  interesting  and  attractive  work. 

Am erican  Horticultural  Annual  for  1870:  A  year-book  of  liorticultural  progress 
for  tho  professional  and  amateur  gardener,  fruit-grower,  and  florist.  Illustrated.  12°. 
152  pages.    New  York:  Orange  Judd  &,  Co.    1869. 

American  Agricultural  Annual  for  1870:  A  fanners'  year-book,  exhibiting  recent 
progress  in  agricultural  theory  and  practice,  and  a  guido  to  present  and  future  labors. 
Illustrated.    12°.  152  pages.    New  York :  Orange  Judd  &  Co.    lSCD. 

These  two  works  are  well  filled  with  original  articles  on  leading'  topics 
of  interest  to  farmers  and  gardeners,  by  writers  who  have  made  them 
specialties.  Besides  a  calendar  directing  proper  attention  to  details  in 
fruit  culture,  the  Horticultural  Annual  contains  a  description  of  the 
new  gardening  implements  of  the  year;  also,  articles  on  the  management 
and  propagation  of  a  new  evergreen  from  Japan;  on  selecting  and  saving 
seeds;  inarching  the  grape-vine:  and  notes  on  the  new  fruits^  floiran^ 
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and  vegetables  of  the  year,  by  Warder,  Barry,  Elliott,  Fuller,  Saul,  and 
Gregory,  whose  practical  experience  gives  value  to  their  opinions. 

The  evergreen  referred  to  is  considered  by  Mr.  Hoopes  a  great  acqui- 
sition, being  hardy  even  in  the  Northern  States,  and  some  of  its  varieties 
give  promise  of  great  beauty  in  the  future.  Mr.  Comstock,  in  his  arti 
cle  on  raising  seeds,  says  there  is  more  difference  in  the  breed  of  culi- 
wyy  plants  than  there  is  in  animals,  and  by  proper  selection  and  culti- 
vation the  breed  may  be  made  to  surpass  the  common  stock  as  much, 
perhaps,  in  the  one  case  as  in  the  other.  The  production  of  seeds  re- 
quires great  experience  and  close  observation  in  regard  to  the  various 
influences  operating  upon  their  growth,  as  locality,  elevation,  aud  the 
adaptation  of  varieties  to  different  soils.  Even  sea  air  affects  some  vege- 
tables ;  the  white  French  turnip,  which  is  raised  in  such  excellence  on 
the  sea-coast  of  Massachusetts,  loses  its  character  one  hundred  miles  in 
the  interior,  where  it  runs  into  long  necks  and  scraggy  roots.  In  raising 
vegetables,  if  sown  at  the  wrong  season,  their  perfect  development  is 
prevented,  as  rutabagas  sown  too  early  make  long  necks;  and  common 
turnips,  under  similar  conditions,  become  ill-shaped,  overgrown,  tough, 
and  worthless.  Climate,  however,  has  the  most  potent  and  controlling 
iuiliience.  Melon  seeds  from  the  South  do  not  ripen  their  fruit  in  per- 
fection in  the  Northern  States ;  neither  do  late  cabbages  from  England, 
as  they  cannot  stand  the  hot  suns  of  our  summers,  though  early  varie- 
ties may,  as  they  get  their  growth  during  the  spring  months.  Cabbages 
that  head  well  at  the  South,  head  still  better  at  the  North.  Seeds  of 
early  vegetables  from  the  North  will  be  earlier  at  the  South  the  first 
year ;  but  if  reproduced  there,  they  grow  later,  aud  finally  lose  their 
early  habits.  Ago  weakens  the  vegetation  and  growth  of  seeds,  though 
if  not  too  okl  the  crop  may  be  benefited  by  it.  Old  qucuniber  and 
melon  seeds  run  less  to  vines,  and  it  is  generally  thought  bear  better ; 
yet  little  fruit  may  be  expected  without  a  pretty  good  growth  of  vines ;  old 
radish  and  turnip  seeds  produce  the  handsomest  roots,  and  the 
smallest  tops;  old  lettuce  seed  produces  plants  which  head  the  best,  and 
stand  the  longest  before  running  to  seed.  New  seeds  come  up  the 
quickest,  and  give  the  strongest  growth  of  stalk  and  foliage* 

The  writer  of  the  article  on  inarching  the  grape-vine  has  experi- 
mented in  this  practice  with  the  most  satisfactory  results.  By  inarch- 
ing the  foreign  varieties  on  native  stocks  more  vigorous  growth  is  ob- 
tained, time  is  saved,  shanking  and  shriveling  to  a  great  extent  pre- 
vented, and  the  necessity  of  constructing  expensive  borders  obviated. 
The  adaptability  of  vigoipus  growing  native  vines  for  stocks  has  been 
tested.  On  the  native  Clinton  as  a  stock,  the  Gros  Maroc,  Black  Ham- 
burg, Purple  Constantia,  Chasselas  Vibe»t,  Black  Bordeaux,  Black 
Prince,  and  White  Tokay  have  been  inarched  by  the  writer  with  re- 
sults more  than  satisfactory.  He  has  over  twenty  varieties  inarched  on 
Concords  and  Clintons,  of  which  detailed  results  are  promised.  Graft- 
ing the  vine  is  an  uncertain  and  unsatisfactory  operation.  It  frequently 
fails,  and  if  the  vine  is  grafted  below  the  surface  of  the  soil,  the  cioii 
sends  out  roots  and  the  desired  results  are  thus  somewhat  counteracted. 
By  iuarcjiing,  which  can  be  done  on  either  ripe  or  green  wood,  success  is 
beyond  doubt,  and  the  cion  is  absolutely  dependent  on  the  roots  of  the 
stock  for  nourishment.  Precise  directions,  with  a  figured  illustration, 
are  given  for  the  process.  Inarching  the  vine  is  an  old  operation,  but. 
like  many  other  old  things,  has  been  much  neglected.  It  is  worthy  ot 
the  renewed  attention  of  grape-growers. 

In  describing  the  new  apples  of  1869,  Dr.  Warder  pays  particular  at- 
tention to  the  new  seedlings  of  the  Siberian  Crab  family.    This  section 
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of  fruit  is  an  important  .one  to  farmers  in  the  Northwest,  who  annually 
lose  thousands  of  trees  from  the  severity  of  the  winter,  although  they 
have  endeavored  to  secure  the  most  hardy  kinds  from  the  Eastern  States. 
Careful  descriptions,  with  outlines,  are  given  of  some  eighteen  or  twenty 
Siberian  seedlings,  many  of  beautiful  appearance,  of  good  flavor  and 
size,  and  which  keep  through  the  winter. 

Mr.  Barry,  in  his  notes  on  the  pear  crop  of  the  past  year,  says  it  came 
fully  up  to  the  average,  not  only  in  size  but  in  quality.  This,  with  his 
previous  experience,  convinces  him  that  the  pear  is  one  of  the  most  re- 
liable of  our  fruit  trees,  bearing,  with  proper  attention,  good  crops  every 
year,  even  in  seasons  excessively  dry  or  wet.  The  blight  has  been 
less  prevalent  than  usual ;  and  as  it  seems  to  decrease  every  year,  he 
hopes  it  will  soon  cease  to  be  a  serious  obstacle  in  pear  culture.  Mr. 
Barry  says : 

The  introduction  of  California  pears  does  not  seem  to  have  affected  the  market,  nor 
is  it  likely  to  do  so  in  the  future.  The  quality  of  the  traits  is  generally  inferior  to  ours. 
They  are  larger,  coarser,  and  deficient  in  flavor.  I  have  seen  only  one  sort,  the  Beurro" 
Clairgean,  that  was  better  than  we  get  it — more  melting  and  higher  flavored.  The 
later  pears,  and  especially  those  of  firmer  texture,  are  the  most  likely  to  be  improved 
in  the  climate  of  the  Pacific  coast.  That  noble  fruit  the  Easter  Beurre",  so  seldom 
brought  to  its  perfect  condition  hero,  promises  to  succeed  well  there.  I  have  seen 
specimens  weighing  18  ounces,  and  have  no  doubt  that  it  often  attains  a  much  greater 
weight.  Very  few  new  varieties  of  importance,  cither  of  native  or  foreign  origin, 
have  been  brought  to  notice  during  the  year. 

A.  S.  Fuller  represents  the  crop  of  small  fruits  in  1869  as  greater 
than  ever  before  known.  The  season  was  favorable,  and  their  culture 
has  been  largely  extended  within  a  few  years.  Owing  to  these  circum- 
stances, with  the  enormous  peaeh  crop,  prices  ruled  very  low,  to  the 
great  satisfaction  of  consumers. 

A  description  of  the  new  vegetables,  ornamental  plants,  roses,  hardy 
trees  and  shrubs,  garden  implements,  &c,  follows.  The  book  closes  with 
a  list  of  all  the  dealers  in  fertilizers,  implements,  seeds,  &c,  in  the  coun- 
try. 

The  Agricultural  Annual  is  on  a  similar  plan,  but  devoted  to  the 
heavier  operations  of  farming.  It  is  filled  with  articles  on  the  late 
inventions  affecting  agriculture ;  the  characteristics  of  different  breeds 
of  thorough-bred  stock ;  progress  in  fish  culture ;  earth-closets ;  pota- 
toes and  other  root  crops :  drainage;  cheese  making,  and  other  agricul- 
tural matters,  closing  with  a  farmers'  directory. 

Public  Parks  :  Their  effect  upon  the  moraL  physical,  and  sanitary  condition  of  the 
inhabitants  of  large  cities ;  with  special  reference  to  the  city  of  Chicago.  By  John 
H.  Ranch,  M.  D.,  member  of  the  board  of  health,  sanitary  superintendent,  and  register 
of  vital  statistics  of  Chicago.    8°.  104  pages.    Chicago  :  S.  A.  Riggs  &  Co.    1869. 

Dr.  Rauch  discusses  the  benefits  of  public  parks  upon  the  moral,  physi- 
cal, and  sanitary  condition  of  the  inhabitants  of  large  cities.  His  work 
comprises  a  brief  sketch  of  what  has  been  done  in  both  ancient  and 
modern  times,  at  home  and  abroad,  in  establishing  parks,  promenades, 
and  groves,  with  a  view  to  adornment  and  to  affording  agreeable  plaees 
of  resort,  which  shall  also  prove  efficient  aids  in  promoting  public  health. 
After  an  account  of  the  villas,  rural  retreats,  and  pleasure  grounds  of 
Grecian  and  Eoman  civilization,  the  public  parks  of  Great  Britain  and 
the  Continent  are  described  with  much  particularity,  as  well  as  the 
prominent  ones  of  this  country.  The  oldest  botanical  garden  in  the 
United  States  was  laid  out  by  that  great  naturalist,  John  Bartram,  near 
Philadelphia,  more  than  a  century  ago,  and  it  is  a  curious  fact  that  such 
was  his  enthusiasm  and  love  for  the  rare  trees  he  had  planted,  that  his 
fears  of  their  destruction  by  the  British,  immediately  after  the  battle  <st 
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Germantown,  so  preyed  on  his  mind  as  to  hasten  his  death  in  a  few 
weeks  after  that  event.  Daring  the  last  twenty-five  years  an  astonish- 
ing progress  has  been  made  in  landscape  gardening,  and  in  all  onr 
principal  cities  public  parks  and  shaded  promenades  have  been  laid  out, 
more  or  less  elaborate,  although  necessarily  still  unfinished.  They  form 
an  attractive  feature  in  the  surroundings  of  any  great  city,  and  consti- 
tute the  peculiar  charm  of  many  country  villages.  This  country  can 
boast,  also,  of  the  finest  rural  cemeteries  in  the  world. 

Apart  from  the  consideration  of  mere  embellishment,  Dr.  Bauch  dis- 
cusses the  question  how  far  man  can  modify  climate  by  planting  trees, 
of  which  so  many  places  have  been  denuded,  and  thus  "  restore  the  dis- 
turbed harmonies  of  nature."  Many  interesting  proofs  are  given  of  the  s 
influence  of  vegetation,  particularly  of  trees,  upon  health.  It  is  asserted 
that  a  family  in  New  Jersey  that  had  always  been  healthy  was  attacked 
by  fever  in  consequence  of  the  cutting  down  of  a  wood  that  separated 
them  from  a  neighboring  morass.  Army  physicians  always  recommend 
having  a  wood,  if  possible,  between  marshy  grounds  and  an  encamp- 
ment. In  Rome  whole  families  now  live  near  the  Pontine  marshes,  and 
by  the  introduction  of  shrubs  and  trees  have  escaped  for  years  the  fatal 
effects  of  the  mephitic  vapors  which  these  putrid  marshes  engender. 
Dr.  Lewis,  in  his  medical  history  of  Alabama,  gives  many  facts  to  show 
the  lamentable  effects  on  the  healthiness  of  places  that  have  followed 
the  destruction  of  forests  growing  between  them  and  marshy  lands.  In 
our  late  war  much  of  the  sickness  in  the  Army  of  the  Potomac  in  the 
summer,  autumn,  and  winter  of  1861,  was  ascribed  to  the  great  destruc- 
tion of  trees  about  the  equips.  The  same  result  was  also  observed  in 
many  places  in  the  South.  In  Guiana  and  Surinam,  so  notoriously  un- 
healthy, it  is  surprising  how  near  to  the  leeward  of  the  most  pestiferous 
marshes  people  will  settle  and  preserve  their  health,  provided  they  have 
the  protection  of  lofty  umbrageous  trees  between  them  and  the  swamps. 
Dr.  Rauch's  book  abounds  with  cases  of  a  similar  nature. 

Trees  also  modify  the  range  of  temperature  by  conveying  heat  from 
the  air  to  the  earth  in  summer,  and  vice  versa  in  the  winter.  In  sum- 
mer, plants  and  trees,  in  addition  to  their  condensing  powers,  render  the 
atmosphere  cooler,  by  the  great  quantity  of  water  exhaled  from  the 
leaves  during  foliation.  When  the  vast  perspiring  surface  presented  by 
a  large  tree  in  full  leaf  is  considered,  it  is  evident  that  the  quantity  of 
watery  vapor  it  exhales  is  immense.  The  "  Washington  Elm"  on  Cam- 
bridge Common,  a  tree  of  no  extraordinary  size,  was  estimated  by  Pro- 
fessor Gray,  a  few  years  ago,  to  produce  a  crop  of  seven  million  leaves, 
exposing  a  surface  of  two  hundred  thousand  square  feet,  or  about  five 
acres  of  foliage.  Bishop  Watson  placed  an  inverted  glass  vessel  of  the 
capacity  of  twenty  cubic  inches  on  grass  which  had  been  cut  during  a 
very  intense  heat  of  the  sun,  after  many  weeks  had  elapsed  without  rain; 
in  two  minutes  it  was  filled  with  vapor,  which  trickled  down  its  sides. 
Those  drops  were  collected  on  a  piece  of  muslin  and  carefully  weighed, 
and  repeating  the  experiment  for  several  days  between  12  and  3  o'clock 
p.  m.,  he  estimated  that  an  acre  of  grass  transpires  upward  of  six  thou- 
sand quarts  of  water  in  twenty-four  hours.  This  is  probably  an  exag- 
gerated estimate,  as  the  amount  transpired  during  the  period  of  the  day 
in  which  the  experiment  was  tried  is  far  greater  than  at  any  other.  The 
refreshing  coolness  of  a  grove,  then,  is  not  to  be  wondered  at,  though 
many  while  enjoying  it  have  supposed  it  was  the  result  of  shade  only. 
This  exhalation  is  dependent  on  the  capacity  of  the  air  for  moisture  at 
the  time,  and  the  presence  of  the  sun,  while  frequently  it  is  scarcely  per* 
ceptible  at  night.  ' 
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Dr.  Rauch  says: 

It  is  the  nn interrupted  sweep  of  tho  winds,  rather  tha:i  the  intensity  of  the  cold, 
"Which  abstracts  tho  vital  energy  of  tho  system.  Tho  trapper  in  tho  Hudson's  Bay  re- 
gion, amid  tho  stillness  of  tho  forest,  day  alter  day  pursues  his  accustomed  round, 
with  the  thermometer  many  degrees  below  zero,  with  little  or  no  inconvenience ;  and 
so,  too,  with  the  lumberman  in  tho  pineries  of  Maine  and  Wisconsin.  The  human  sys- 
tem is  constantly  giving  out  a  volume  of  heat,  which  is  abstracted  more  readily  by  the 
movement  of  tho  air  than  by  mere  radiation  into  space.  This  deprivation  of  carbona- 
cious  matter,  and  the  chilling  and  exhausting  effect  incident  to  it,  are  but  too  well 
known  by  tho  prairie  traveler  in  winter.  Tho  same  effect  is  apparent  in  operating  a 
locomotive  during  very  cold  or  windy  weather,  as  it  is  found  much  easier  to  keep  up 
Bteam  while  the  engine  is  passing  through  woods  than  over  the  wind-swept  grounds, 
although  the  thermometer  may  indicate  the  same  temperature.  As  soon  as  the  train 
emerges  from  the  shelter  of  the  trees,  the  steam-gauge  falls,  and  a  more  liberal  supply 
of  fuel  is  necessary  to  bring  it  up  again.  Trees  and  plants  exercise  a  marked  influence 
on  the  humidity  or  the  air,  causing  its  moisture  to  be  more  equally  distributed.  They  also 
act  as  exciters  or  conductors  of  electricity,  and  it  is  supposed  that,  in  countries  where 
hail  storms  are  frequent  and  destructive/they  occur  in  proportion  as  tho  forests  have 
been  cleared.  Meguscher  says  that  electrical  action  being  diminished,  and  the  rapid 
congelation  of  vapors  by  the  abstraction  of  heat  being  impeded  by  tho  influence  of  the 
woods,  it  is  rare  that  hail  or  water-spouts  are  produced  within  the  precincts  of  a  large 
forest  when  it  is  assailed  by  tho  tempest.  May  not  the  tornadoes  so  common  through- 
out the  north- west  several  years  ago  be  owing  to  our  treeless  prairies  ? 

Dr.  Rauch  closes  his  book  with  remarks  on  the  influence  of  climate  on 
the  most  common  diseases  and  epidemics,  as  well  as  on  the  mind ;  the 
whole  work  forming  a  strong  pica  for  the  establishment  of  public  parks 
in  or  near  all  our  large  cities,  for  the  purposes  of  recreation,  enjoyment, 
and  health. 

Weeds'  of  Maine:  Affording  popular  descriptions  and  practical  observations  in  re- 
gard to  the  habits,  properties,  and  best  methods  of  extermination  of  nearly  all  the 
weeds  found  in  the  State.  By  T.  Lamson  Scribner,  of  the  second  class  of  the  Maine 
Agricultural  College.    Augusta,  Maine:  Sprague,  Owen  &.  Nash.    8°.  62  pages.    1S69. 

Tho  subject  matter  of  this  work  is  indicated  by  its  title  page.  It  de- 
scribes nearly  two  hundred  and  fifty  "  plants  out  of  place,"  now  common 
in  Maine,  which  are  not  entitled  to  respect  for  their  medicinal  or  other 
useful  qualities,  or  noticeable  for  the  beauty  of  their  flowers.  Most  of 
these  weeds  are  said  to  be  immigrants  iroin  the  old  world,  or  from  the 
warmer  portions  of  this  continent,  the  number  of  indigenous  plants 
deemed  pernicious  weeds  being  comparatively  small.  Mr.  Scribner 
gives  a  scientific  definition  of  each  plant,  which  is  followed  by  a  popular 
description  of  its  character  and  habits,  its  locality,  and  the  best  method 
for  its  extermination.  lie  h::s  thus  produced  a  work  of  interest  to  gen- 
eral readers  as  well  as  to  fanners. 

In  speaking  of  the  common  field  or  sheep  sorrel,  (Rumcx  acetosella,)  lie 
terms  it  "a  despicable  little  foreigner."  as  troublesome  as  the  Canada 
thistle  or  witch-grass,  and  quite  as  difficult  to  eradicate.  He  thinks 
that  the  prevalent  idea  that  this  plant,  when  abundant,  indicates  a  sour 
soil,  to  be  neutralized  with  an  alkali,  is  fallacious;  and  that,  because 
the  leaves  of  the  sorrel  are  sour,  we  are  not  to  suppose  that  the  soil 
upon  which  it  grew  is  sour  also,  any  more  than  that  the  soil  on  which 
crab-appies  are  grown  is  sour  also.  "  Very  sweet  and  exceedingly  sour 
apples  arc  frequently  found  on  the  same  tree.  The  acidity  which  we 
find  in  certain  plants  is  not  drawn  directly  from  the  soil,  but  is  a  vege- 
table product.  Sorrel  will  grow  upon  a  limy  soil  as  well  as  upon  any 
other.  The  only  effect  which  the  application  of  lime  has  to  eradicate 
sorrel  is  in  its  promoting  the  growth  of  other  plants  which  tend  to 
choke  it  out.  The  prevalence  of  this  plant  is  a  strong  indication  of  a 
light  or  impoverished  soil,  and  its  extirpation  can  be  effected  only  by 
high  cultivation  or  rotation  of  crops." 

Field  mustard  (Brassica  sinipasirum)  has  made  its  appearance  the  past 
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year  iii  Waterville,  Maine.  It  has  long  been  a  pest  in  grain  fields  from 
New  York  and  Pennsylvania  westward,  and  is  a  most  unwelcome  in- 
truder. Tares,  corn  spurry  or  devil's  flax,  ( Spergula  arvcn&h;)  is  cultivated 
in  Europe  as  a  ibrage  plant,  sheep  and  cattle  being  very  fond  of  it;  it- 
is  there  thought  to  enrich  the  milk  of  cows,  as  well  as  the  quality  oi 
mutton  fed  on  it.  It  is  also  a  popular  notion  that,  ati  hens  eat  it  greed- 
ily, it  makes  them  lay  a  great  number  of  eggs.  In  this  country  it  is 
found  in  grain  fields  and  cultivated  grounds,  and  is  considered  a  perni- 
cious weed. 

The  poison  ivy  (Rhus  toxicodendron)  is  often  mistaken  for  that  or- 
namental climber,  the  woodbine,  (Ampclopste  quinqucfolia,)  from  its 
great  resemblance ;  but  the  two  may  be  readily  distinguished  by  observ- 
ing that  the  woodbine  leaf  has  five  oblong  leaflets,  while  the  leaf  of  the 
poison  ivy  has  but  three.  The  poison  ivy  should  not  only  be  known  to 
the  farmer,  but  also  be  diligently  expelled  from  his  premises. 

The  thorny  clotbur,  (Xanthium  spino8U7ny)  justly  stigmatized  by  Darl- 
ington as  an  "  execrable  weed,"  within  a  few  years  has  been  creeping 
into  the  grass  lands  of  Maine.  High  cultivation  may  eradicate  it.  The 
wild  chamomile  (Maruta  cotula)  is  very  common  in  hard,  dry  soils,  by 
roadsides,  and  in  yards. 

The  Canada  thistle  (Cirsium  arvense)  is  the  most  "  execrable  weed" 
with  which  the  farmer  has  to  contend.  It  prefers  a  rich  soil,  but  will 
grow  in  almost  any,  if  not  too  wet.  It  is  so  great  a  pest  in  France  that 
a  man  may  prosecute  his  neighbor  who  neglects  to  destroy  the  thistles 
on  his  grounds  at  the  proper  season,  or  he  may  have  it  done  at  the 
other's  expense.  Similar  laws  have  been  passed  in  several  Western 
States,  with  excellent  effect. 

Of  the  Sedge  family  (Cypcracece)  there  are  a  hundred  and  twenty  differ- 
ent species  found  in  Maine,  growing  principally  in  moist  meadows, 
marshes,  and  swamps.  They  are  all  worthless  weeds,  and  destitute  of 
the  rich  nutritive  qualities  that  characterize  the  grasses,  and  make  them 
so  valuable  to  the  farmer.    None  of  them  are  worthy  of  cultivation. 

Cheat,  or  chess,  (Bromus  secalinm^)  a  partly  naturalized  weed  from 
Europe,  is  too  common  in  slovenly  cultivated  grain  fields.  It  is  singu- 
lar, in  the  present  state  of  knowledge,  how  widely  the  error  prevails 
that  chess  is  degenerate  wheat.  It  belongs  to  an  entirely  different 
genus.  Several  years  ago,  when  it  was  first  introduced  from  Europe,  it 
was  known  as  Willard's  chess,  and  fabulous  prices  were  offered  for  the 
seed ;  but  it  was  not  long  before  the  true  character  of  the  plant  was 
found  out,  and  the  people  became  aware  that  they  had  been  doubly 
"  cheated,"  for  the  grass  was  both  too  meager  in  quantity  and  too  poor 
in  quality  for  cultivation,  and  they  had  been  encouraging  tbe  growth  of 
a  troublesome  weed.  To  exterminate  it,  sow  clean  seed  and  keep  the 
waste  grounds  clear  of  the  plant.  The  seed  is  much  smaller  than  the 
grains  of  wheat,  from  which  it  is  separated  by  the  best  modern  fanning 
mills.  Both  the  high  and  the  running  blackberry  are  common  through- 
out the  country.  They  are  often  very  troublesome,  spreading  exten- 
sively in  neglected  fields,  by  their  large  creeping  roots,  which  send 
up  new  plants  at  short  intervals.  Although  the  fruit  is  delieious,  it  is 
still  much  better  to  cultivate  in  gardens  the  new  valuable  varieties  grown 
by  nurserymen,  and  to  destroy  the  wild  plants  about  the  farm.  The  lat- 
ter will  disappear  under  good  cultivation. 

The  Angora  Goat  :  Its  origin,  culture  and  products.  By  John  L.  Hayes,  secretary  of 
the  National  Association  of  Wool  Manufacturers.  8*.  38  pages.  Boston :  A.*  A. 
Kingman. 

This  work  is  the  substance  of  an  essay  read  before  the  Bostou  Society 
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of  Natural  History,  last  year.  It  comprises  knowu  facts  in  regard  to  the 
origin,  history,  and  character  of  the  valuable  breed  of  goats  from 
Angora.  The  writer  doubts  the  feasibility  of  attempting  crosses  of  the 
pure  Angoras  with  the  common  goat,  as  the  chief  object  desired  is  a 
class  of  animals  that  shall  produce  a  textile  material  adapted  to  certain 
defined  purposes  in  the  arts,  as  distinct  as  silk,  Saxony  wool,  or  Sea 
Island  cotton — a  material  which  is  a  substitute  for  nothing  else  known, 
and  has  originated  its  own  fabrics.  The  introduction  or  development  of 
a  race  which  cannot  give  this  peculiar  fiber  would  be  no  real  acquisition, 
however  amusing  to  the  breeder  and  interesting  to  the  physiologist  the 
experiments  in  crossing  might  be. 

The  Angora  goat  and  the  domestic  goat  of  Europe  and  of  this  coun- 
try having  descended  from  separate  sources,  the  attainment  of  good  re- 
sults from  the  crosses  of  these  two  races  is  theoretically  improbable,  and 
is  demonstrated  to  be  so  by  the  best  experience  in  Europe.  The  nor- 
mal fiber  desired  for  the  textile  arts  is  to  be  found  only  in  flocks  of  the 
thoroughly  pure  race,  and  perhaps  in  flocks  bred  back  to  the  standard  of 
the  pure  race  by  crosses  of  a  perfectly  pure  buck  with  the  black  Asiatic 
goats  of  the  same  race.  It  is  desirable  that  importations  should  be 
made  with  the  black  female  Kurd  goat  of  Asia  Minor  for  crossing  with 
the  pure  white  bucks.  There  is  evidence  of  great  weight  in  favor  of 
good  results  from  such  cases.    Mr.  Hayes  says : 

Systematic  measures  ot  acclimation  must  always  be  impeded  by  the  eagerness  of 
breeders  for  sale  to  obtain  merchantable  results.  The  appropriation  of  this  race  is  of 
sufficient  importance  to  deserve  the  earnest  attention  of  the  national  government,  as 
the  best  races  of  the  Merino  sheep  have  been  secured  only  through  the  persevering  and 
disinterested  efforts  of  governments  of  Europe.         **         *         *         *         •        • 

The  cost  of  a  single  Rodman  gun  would  secure  a  magnificent  flock,  to  serve  for  pro- 
longed experiment  and  as  a  model  to  our  agriculturists.  Producers  cannot  expect  to 
obtain  remunerating  prices  for  their  fleeces  until  the  manufacture  of  mohair  fabrics  is 
established  in  this  country,  tt  must  be  years  before  a  sufficient  supply  is  grown  here 
to  occupy  a  single  mill.  The  fleeces  of  over  ten  thousand  sheep  are  consumed  every 
week  in  the  single  establishment  of  the  Pacific  Mills.  It  is  probable  that  there  will  be 
a  demand  for  all  that  can  be  grown  for  some  time,  for  yarns,  for  braids,  and  for  As- 
trachan  cloakin^s,  which  are  being  made  in  Rhode  Island.  The  demand  for  animals  of 
the  pure  race  will  increase  also  without  reference  to  the  value  of  the  fleeces.  There 
are  enough  agriculturists  of  taste  and  wealth  in  this  country  who  will  readily  pay  large 
prices  for  these  docile  and  beautiful  animals  simply  as  ornaments  for  their  farms. 

The  greatest  obstacle  to  permanent  acquisition  of  new  resources  from  any  depart- 
ment of  nature  is  exaggerated  expectation  as  to  their  value  and  facility  of  acquire- 
ment. Our  impatient  countrymen  need  to  be  reminded  that  real  progress  is  the  off- 
spring not  only  of  human  effort,  but  of  time.  *  *  *  There  is  encourage- 
ment, however,  in  the  fact  that  the  fruits  of  decades  or  centuries  in  older  countries  are 
matured  here  in  years.  In  how  brief  a  time  has  this  vast  country  been  stocked  with 
all  the  animal  wealth  which  Europe  had  to  bestow !  How  rapidly  have  we  appro- 
priated all  the  best  ovine  and  bovine  races  of  the  old  world !  Within  half  a  century 
we  have  spread  the  Merino  sheep  over  all  the  prairies  of  the  West,  and  within  a  less 
period  have  acquired  and  perfected  the  cattle  of  the  Durham  short-horn  breed,  and  even 
sent  them  back  to  ameliorate  the  parent  stock  in  England.  The  hope  is  not  vain  that 
the  precious  race,  which  in  its  slow  march  westward  we  have  traced  from  the  remote 
east,  may  at  no  distant  time  be  fully  secured  for  the  western  world. 

How  Shall  we  Paint  our  Houses  T  A  popular  treatise  on  the  art  of  house-painting, 
plain  and  decorative,  showing  the  nature,  composition,  and  mode  of  production  ot 
paints  and  painters7  colors,  and  their  proper  and  harmonious  combination  and  ar- 
rangement. By  John  W.  Masury.  166.  216  pages.  New  York :  D.  Appleton  &  Co.  1869. 

The  art  of  house-painting  in  itself  would  not  seem  to  be  an  attrac- 
tive topic  for  a  book ;  but  Mr.  Masury  has  produced  one  of  great  inter- 
est, that  comes  home  to  us  all;  and  on  which  in  no  small  degree  depend 
our  comfort,  pleasure,  and  health.  He  has  elevated  the  business  ot 
house-painting,  and  really  placed  it  among  the  fine  arts.  To-day  it  does 
not  imply  simply  the  covering  of  the  wood- work  of  the  house  with  one 
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or  more  coats  of  white  paint,  but  it  requires  the  exercise  of  those  factd- 
fies  that  distinguish  the  artist  from  the  mechanic.  "An  eye  prompt  by 
nature  and  education  to  distinguish  the  nice  gradations  of  colors  and 
tints,  and  the  faculty  so  to  arrange  and  dispose  them  as  shall  best  har- 
monize them  with  each  other  and  with  the  surroundings,  are  indispensa- 
ble in  the  house-painter  of  the  present  day.  Happily  the  day  for  dead 
whites  for' the  interior  of  dwellings  has  passed  by,  let  us  hope,  not  to 
return.  It  was  a  kind  of  Puritanism  in  painting,  for  which  there  was 
no  warrant  in  nature,  which  in  such  matters  should  be  our  teacher  and 
guide."  There  is  no  reason  in  the  custom  of  painting  the  walls  and 
interior  wood-work  of  our  dwellings  with  one  unvarying  color,  that 
Will  not  apply  with  equal  force  to  the  carpets,  hangings,  and  general 
furniture. 

The  business  of  house-painting  has  wholly  outgrown  its  former  insig- 
nificant proportions,  and  more  money  is  now  frequently  expended  in 
painting  and  decorating  a  single  edifice  than  would  have  sufficed  to 
paint  every  house  in  a  town  thirty  or  forty  years  ago.  For  the  out- 
sides  of  buildings  the  ochers,  or  earth  paints,  which  are  in  inexhausti- 
ble supply  and  of  almost  universal  distribution,  are  recommended  as 
the  best  and  cheapest,  being  inert  substances  that  in  no  degree  change 
the  nature  of  the  oil ;  while  some  metallic  paints,  as  white  lead,  affect 
it  chemically  and  impair  its  tenacity  and  its  property  of  resisting  the 
action  of  water  and  the  sun's  rays.  White  lead  soon  turns  chalky,  and 
rubs  off  when  brought  in  contact  with  the  hand  or  clothes. 

The  preparation  of  colors,  the  manufacture  of  white  lead,  (of  which 
over  20,000  tons  are  annually  usod  in  the  United  States,)  and  the  vari- 
ous pigments  are  amply  described.  Chapters  on  color-blindness,  a 
theory  of  colors,  decorative  house-painting,  the  harmony  and  discord 
of  colors,  follow,  in  the  last  of  which  the  author  says : 

Every  house,  barn,  outbuilding,  or  frame  becomes  when  painted  a  moro  conspicu- 
ous object  in  tho  landscape  than  it  otherwise  would  be  ;  and  the  cost  of  painting  the 
same  in  conformity  with  the  laws  of  harmonious  arrangement  and  proper  adaptation 
to  the  surroundings,  is  no  greater  than  to  paint  in  such  a  manner  as  to  set  all  these 
laws  at  defiance. 

For  example,  the  surroundings  of  most  country  houses  reflect  to  the  eye  the  vari- 
ous hues  of  green.  Now,  red,  brown,  and  green  in  juxtaposition  produce  horrible  dis- 
cord. A  yellow,  partaking  of  the  orange  hue,  on  the  contrary,  makes  agreeable  har- 
mony. Red,  brown,  and  chocolate  colors  are  altogether  nnsuited  to  tho  painting  of 
country  houses.  They  are  out  of  place  in  a  landscape,  and  cannot  be  made  to  har- 
monise with  tho  surroundings.  Some  tone  of  yellow  is  preferable,  particularly  when 
the  house  has  green  blinds  attached  to  tho  windows.  It  is  not  in  good  taste,  however,  to 
use  white  for  the  trimmings,  window  frames,  cornices,  &c,  with  yellow.  White  and 
yehow  are  poor  and  feeble,  and  are  wanting  by  analogy  ;  the  yellow  loses  by  the  con- 
nection. A  rich  shade  of  brown  (not  red-brown)  is  proper  for  trimmings,  in  contrast 
with  yeUow,  and  makes  very  pleasing  harmony.  Bright  green  blinds,  also,,  are  more 
agreeable  with  yellow  than  with  any  other  color  which  would  bo  suitable  for  painting 
the  exterior  of  a  country  house.  Next  to  yellow,  the  yellow  drabs  and  stone  colors  are 
recommended. 

The  Cider  Maker's  Manual:  A  practical  hand-book,  which  embodies  treatises  on 
the  apple,  construction  of  cider  mills,  cider  presses,  seed  washers,  and  cider  mill  ma- 
chinery in  general ;  cider-making,  fermentation,  improved  process  in  refining  cider, 
and  its  conversion  into  wine  and  champagne;  vinegar  manipulation  by  the  slow 
and  quick  processes;  imitation  ciders,  various  kinds  of  surrogate  wines,  summer  bev- 
erages, fancv  vinegars,  &c.  Bv  J.  S.  Buell.  llJ°.  lrf'2  pages.  Bullalo :  Haas  &. 
Kellogg.    1869. 

Cider  making,  which,  fifty  years  ago,  was  an  important  branch  of  the 
farmer's  business,  had  fallen  into  comparative  disuse,  until  within  a  few 
years ;  but  a  change  in  public  taste,  and  the  development  of  improved 
and  economical  machinery  for  making  a  pure  article,  have  led  Mr.  Buell 
to  prepare  the  foregoing  treatise.    Some  general  observations  on  the 
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uses  of  wine,  cider,  and  the  jtrices  of  various  fruits,  are  followed  by  a 
description  of  the  different  economical  mills  now  in  use,  showing  a  won- 
derful improvement  on  the  clumsy  apparatus  and  large  wooden  screws 
nsM  in  the  beginning  of  this  century ;  directions  in  the  selection  of 
fruit,  with  general  rules  for  making  and  managing  cider,  as  well  as  vin- 
egar, and  all  sorts  of  domestic  wines,  comprising  more  of  the  details, 
hints,  and  recipes  that  have  been  published  on  these  subjects,  and  which 
are  now  presented  in  a  form  accessible  to  all  readers. 

The  orchard  products  of  this  country  have  not  kept  pace  with  the  de- 
mand, and  they  are  now  among  its  most  profitable  crops.  The  apple 
tree,  though  of  slow  growth,  is  hardy,  free  from  disease,  and  lives,  or- 
dinarily, from  fifty  to  one  hundred  years.  Therefore  thousands  of  acres 
of  hilly  land  could  be  profitably  planted  with  it,  where  other  fruits  and 
other  crops  are  grown  with  difficulty.  An  immense  trade  has  grown  up 
in  the  shipment  of  selected  apples,  and  so  superior  is  the  fruit  of  our 
own  country,  that  in  the  English  market  American  apples  command 
almost  fabulous  prices,  and  in  our  domestic  markets  there  has  been  a 
steady  appreciation  of  prices  for  several  years.  In  the  manufacture  of 
cider,  ripe,  sound  fruit  is  the  only  basis  for  a  good  article.  Apples  that 
have  lain  on  the  soil  for  any  length  of  time  should  be  discarded,  as  they 
contract  an  earthy  taste,  which  will  always  bo  found  in  the  cider.  The 
old-fhshioned  mode  of  placing  straw  between  the  layers  of  pomace  is 
condemned,  as  when  heated,  or  if  foul  and  musty,  the  straw  gives  a  dis- 
agreeable taste  to  the  liquor.  Instead  of  straw,  two  layers  of  haircloth 
should  be  placed  between  each  four  or  five-inch  layer  of  pomace,  which 
facilitates  the  free  passage  of  the  liquor  from  it.  Gunny  cloths,  hop  or 
wool  sacking  answer  this  purpose  nearly  as  well,  and  are  much  superior 
to  straw.  It  must  be  borne  in  mind  that  two  layers  of  cloth  should  al- 
ways be  used ;  this  allows  the  cider  to  pass  through  with  great  facility. 
Dissatisfaction  is  pretty  sure  to  follow  the  use  of  only  one  thickness. 

The  strongest  cider  is  made  from  apples  containing  the  smallest  per- 
centage of  juice,  and  its  watery  solution  the  largest  proportion  of  saccha- 
rine matter.  Its  color  may  be  materially  varied  by  the  management  of 
the  pulp,  though  its  quality  is  thought  to  be  deteriorated  in  proportion  to 
its  increase  of  color.  A  few  quinces  are  ground  with  the  apples  in  cer- 
tain localities,  which,  to  the  taste  of  some  persons,  improve  its  flavor. 
The  cider  made  from  the  Virginia  crab  also  has  a  great  reputation. 
It  is  slightly  astringent,  of  light  color,  keeps  well,  seldom  becomes  tur- 
bid, and  when  bottled  holds  its  earbonic  acid  gas  better  than  any  other. 
Specimens  of  this  cider  five  or  six  years  old  are  occasionally  found,  and 
sold  at  extravagant  prices. 

The  Craxberry  Culturist  :  A  concise  practical  treatise  on  the  cranberry :  its  his- 
tory, culture,  varieties,  &c,  with  special  reference  to  the  Bell  variety,  ana  its  cul- 
ture on  marsh  and  upland  soils.  By  F.  Trowbridge,  Milford,  Connecticut.  New 
Haven :  Hoggson  &,  Robinson.    1869. 

This  is  a  brochure  of  a  few  pages  in  which  the  author  has  condensed 
much  information  on  the  cultivation  of  the  cranberry.  This  fruit  has 
become  a  great  luxury  in  Europe  as  well  as  in  this  country,  and  brings 
a  high  price  in  the  West  Indies  and  other  tropical  climates.  Although 
the  plant  is  indigenous  on  both  continents,  and  grows  wild  in  many 
parts  of  the  world,  yet  the  American  cranberry  is  the  largest,  deepest 
colored,  and  richest  flavored  that  appears  in  the  European  markets. 
When  the  crop  is  sufficiently  large  in  this  country  to  allow  a  surplus 
for  exportation,  the  fruit  becomes  quite  an  article  of  commerce,  being 
packed  in  water  in  small  kegs,  and  sometimes  in  sealed  bottles  filled 
with  water.    In  this  latter  style  it  is  sold  by  the  fancy  grocers  in  Lon- 
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don  at  extravagant  prices.  It  is  now  an  important  crop  on  the  appa- 
rently worthless,  sandy,  and  swampy  soils  of  Cape  Cod,  Massachusetts ; 
and  the  "  Cape  Cod  cranberries"  take  the  lead  in  all  markets.  As  the 
plant  derives  its  nourishment  chiefly  from  the  air  and  water,  it  is  of 
little  consequence  how  poor  the  soil  may  be ;  that  which  is  light  and 
destitute  of  organic  matter  is  the  most  desirable. 

Experiments  in  New  England  indicate  that  the  cranberry  can  be  cul- 
tivated on  uplands,  though  generally  with  only  moderate  success.  The 
kind  commonly  used  for  this  purpose  is  the  Vaccinium  oxycoccus,  a  small 
round  berry,  about  the  size  of  a  pea.  On  Long  Island,  however,  there 
are  cranberry  patches  of  five  or  six  acres  on  high  upland  soils,  good 
for  nothing  else,  that  produce  fifty  to  one  hundred  bushels  per  acre, 
which  is  considered  a  satisfactory  result,  as  manure  is  unnecessary,  and 
the  trouble  of  cultivating,  gathering,  and  marketing  the  cranberry  is 
less  than  that  required  by  the  strawberry,  blackberry,  or  any  other  of  the 
small  fruits. 

In  some  places  experiments  have  been  successful  in  raising  the  cran- 
berry in  ordinary  garden  soil ;  and  Mr.  Downing  has  stated  that  a 
plat  of  the  size  of  twenty  feet  square,  planted  properly,  will  yield  three  or 
four  bushels  annually — quite  sufficient  for  a  family.  For  ornamental 
purposes,  also,  its  culture  as  a  house  plant  is  highly  attractive. 

The  Bell  variety  grows  freely  in  pots,  and  its  erect  growth,  its  bright 
emerald  foliage,  gemmed  with  delicate  flowers  and  rich  clusters  of  crim- 
son, coral-like  fruit,  render  it  a  pretty  ornament  to  the  parlor  or  con- 
servatory. 

Parsons  ox  the  Rose  :  A  treatise  on  the  propagation,  culture,  and  history  of  the  rose. 
By  Samuel  B.  Parsons.  A  new,  revised,  and  iUustrated  edition.  12°.  215  pages. 
New  York :  Orange  Jndd  &  Co.     18G9. 

• 

This  new  edition  of  Mr.  Parsons's  work  has  been  carefully  revised,  its 
poetical  quotations  omitted,  as  somewhat  irrelevant,  and  much  care 
bestowed  upon  its  botanical  and  garden  classification.  The  author  gives 
the  conclusions  of  his  own  experience,  as  well  as  the  satisfactory  results 
of  other  cultivators,  and  has  produced  a  practical  manual  of  moderate 
size  and  cost.  In  his  chapters  on  the  botanical  classification  of  the  rose, 
the  technical  description  of  the  leading  varieties  is  relieved  with  histori- 
cal sketches  and  curious  facts  of  a  popular  character.  Although  this 
shrub  lias  been  a  universal  favorite  from  the  remotest  antiquity,  it  is  only 
within  a  century  that  it  has  received  prominent  attention  from  cultivat- 
ors. New  species  have  been  introduced  from  China,  the  East  Indies,  Per- 
sia, Hindostan,  and  our  western  prairies,  that  have  been  hybridized  with 
others,  producin  g  flowers  of  surpassing  beauty  and  variety.  The  "  thirty 
sorts  of  rose  v  of  which  Parkimson  wrote  in  1629,  and  the  fourteen  species 
known  to  Linnreus  in  17G2,  have  now  been  increased  to  more  than  six 
thousand  kinds,  the  poorest  of  which  are  superior  to  the  most  highly  es- 
teemed of  those  days.  Fifty  or  sixty  years  ago  there  was  but  one  variety 
of  the  moss  rose  cultivated ;  now  there  are  more  than  one  hundred.  Dur- 
ing this  period  many  flowers,  as  the  dahlia,  tulip,  &c,  have  had  their  day 
as  special  favorites,  but  the  rose  still  retains  its  pre-eminence  as  the  most 
beautiful  product  of  the  floral  kingdom.  The  introduction  of  the  Bour- 
bon rose  into  France  in  1819,  from  the  Isle  of  Bourbon,  and  the  lleiuon- 
tant  or  perpetual  class,  the  easy  culture  of  the  plant,  and  the  intrinsic 
merit  and  beauty  of  the  flower,  have  all  contributed  to  this  result.  In 
France  its  culture  is  a  leading  object  with  florists,  both  in  commercial 
and  private  gardens,  and  we  are  chiefly  indebted  to  the  French  for  the 
finest  varieties.    The  English  gardeners  hav6  paid  less  attention  to  ob- 
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taining  new  varieties,  than  to  the  careful  culture  and  improvement  of 
those  already  known.  ^ 

The  rose  is,  perhaps,  the  longest  lived  of  all  shrubs.  There  are  some 
growing  in  England  of  immense  size,  indicating  great  age ;  there  is  one 
near  Bristol,  Pennsylvania,  which  is  known  to  be  over  one  hundred  and 
twenty-five  years  old,  and  has  never  failed  to  produce  a  profusion  ol 
flowers,  regaling  five  generations  with  their  delicious  perfume.  Gene- 
ral Fremont  found  wild  roses  growing  on  the  prairies  five  hundred  miles 
west  of  St.  Louis,  "  scattered  in  small  bouquets,  and  when  glittering  in 
the  dews  and  waving  in  the  pleasant  breeze  of  the  early  morning  they 
are  the  most  beautiful  of  all  prairie  flowers."  The  Macartney  rose,  with 
its  uncommonly  rich,  glossy  evergreen  foliage,  gemmed  with  fragrant 
flowers,  was  brought  from  China  in  1793,  by  Lord  Macartney,  the  Eng- 
lish embassador.  When  the  allied  armies  entered  Paris  in  1814,  the 
Empress  Josephine  had  10,000  seedling  roses  growing  there  which  her 
gardener  saved  from  destruction.  These  and  hundreds  of  other  curious 
facts  are  scattered  through  Mr.  Parsons's  book,  in  his  descriptions  and 
sketches  of  the  best  varieties. 

A  description  of  the  most  desirable  soils  of  the  rose  is  followed  by 
chapters  on  its  culture,  propagation,  and  hybridizing;  its  diseases  and 
insect  enemies ;  its  early  history  and  associations,  and  its  economic  uses, 
perfumes,  and  medical  properties. 

The  Illustrated  Annual  Register  of  Rural  Affairs,  and  Cultivator  Almanac 
for  the  year  1870,  containing  practical  suggestions  for  the  farmer  and  horticulturist, 
with  about  150  engravings.  By  J.  J.  Thomas,  author  of  the  "  American  Fruit  Cultur- 
ist,"  and  "  Farm  Implements,"  and  associate  editor  of  the  Cultivator  and  Country 
Gentleman.    18mo,  144  pages.    Albany,  New  York :    Luther  Tucker  &  Son. 

Within  the  compass  of  144  pages,  and  at  the  reasonable  price  of  30 
cents,  will  be  found  carefally  prepared  and  illustrated  articles  on  the 
culture  of  our  great  staple,  Indian  corn;  on  draining;  fence  making; 
management  of  fractious  cows;  the  proper  construction  of  stone  walls: 
town  and  country  roads;  farm  buildings;  fruit  culture;  ornamental 
plants;  measuring  and  mapping  farms;  various  contrivances  in  rural 
economy ;  domestic  management,  recipes,  &c;  concluding  with  a  Farm- 
ers Eegister  of  the  names  and  locations  of  the  principal  breeders  of  im- 
proved stock,  seedsmen,  manufacturers  of  agricultural  implements,  deal- 
ers in  fertilizers,  &c. 

Agricultuk.il  Qualitative  and  Quantitative  Chemical  Analysis:  After  E. 
Wolff,  Fresenius,  Krocker,  and  others.  Edited  by  G.  C.  Caldwell,  professor  of  agri- 
cultural chemistry  in  the  Cornell  University.  12°.  pp.  306.  New  York:  Orange  Judd 
<fc  Co.    1869. 

Professor  Caldwell  in  this  work  has  furnished  a  manual  of  chemical 
analysis,  for  the  use  particularly  of  agricultural  students.  Much  of 
the  information  has  been  uutil  now  practically  unavailable,  from  being 
scattered  through  short  articles  in  French  and  German  periodicals, 
or  shut  up  in  elaborate  treatises  in  those  languages.  It  required  a 
judicious  hand  to  systematize  such  a  mass  of  material.  The  qualitative 
and  quantitative  processes  that  are  described  refer  only  to  such  sub- 
stances as  are  found  in  soils,  plants,  animals,  fertilizers,  or  other  ma- 
terials or  products  of  agriculture ;  and  to  reduce  the  size  of  the  bool$  as 
much  as  possible,  except  in  two  or  three  instances,  only  those  methods 
of  analysis  are  introduced  which  are  most  commonly  used  by  good 
chemists,  and  have  been  tried  and  found  reliable,  with  such  improve- 
ments as  have  been  made  in  recent  practice. 

Instead  of  the  old  system  of  atomic  weights,  and  of  the  old  nomen- 
clature, which  might  have  appeared  more  simple  to  most  students  at 
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first,  Professor  Caldwell  has  deemed  it  expedient  to  follow  the  common 
usage  in  the  best  recent  works  on  chemistry.  The  same  course  has 
been  pursued  in  regard  to  the  use  of  the  centigrade  thermometer,  and 
the  metric  system  of  weights  and  measures.  It  is  undoubtedly  the 
most  complete  hand-book  of  agricultural  chemical  analysis  in  our  lan- 
guage, and  must  prove  very  useful  in  the  agricultural  colleges  recently 
founded  by  grants  from  Congress. 

A  Helping-hand  for  Town  and  Country  :  An  American  homo  book  of  practical 
and  scientific  information  concerning  bonse  and  lawn,  garden  and  orchard,  field,  barn, 
and  stable,  apiary  and  fish  pond,  workshop  and  dairy,  and  the  many  important  inter- 
ests pertaining  to  domestic  economy  and  tamily  health.  By  Lyman  C.  Drapor,  sec- 
retary of  the  Wisconsin  Historical  Society,  and  W.  A.  Croffut,  author  of  the  History 
of  Connecticut,  &c,  introduction  by  Horace  Greeley ;  with  200  illustrations.  Royal 
8°,  821  pages.    Cincinnati :  Moore,  Wilstach  &  Moore.   1869. 

In  this  volume  all  branches  of  farming,  orcharding,  and  gardening 
are  discussed,  as  well  as  the  architecture  of  the  homestead,  the  work- 
shop, tools  and  implements,  domestic  economy,  family  health,  farm 
economy,  and  the  kitchen  and  the  dining  room.  It  has  an  introductory 
essay  by  Horace  Greeley,  on  the  first  truths  in  agriculture,  the  treat- 
ment of  the  soil,  and  practical  tillage  in  the  West,  with  reference  to 
manures,  irrigation,  steam-plowing,  drainage,  &c  The  editors  have 
accumulated  numerous  experiments,  and  from  the  average  results  have 
endeavored  to  draw  some  approximate  solution  of  the  many  vexed  pro- 
blems of  planting,  harvesting,  breeding,  &c. 

In  the  introduction  Mr.  Greeley  recommends  the  use  of  gypsum  on 
farms  remote  from  the  seaboard,  as  its  elements  enter  into  the  composi- 
tion of  animal  and  vegetable  structures,  and  its  sulphur  is  held  to  have 
a  far  greater  affinity  for  ammonia  than  for  lime,  so  that  when  liberated 
by  grinding,  and  sown  over  the  ground,  the  ammonia  taken  up  by  the 
breezes  wafting  over  barn-yards*  pig-pens,  decaying  carcasses,  fetid 
swamps,  drains,  &c,  eagerly  combines  with  the  sulphur  of  the  gypsum, 
and  forms  a  sulphate  of  ammonia,  instead  of  a  sulphate  of  lime,  leaving 
the  lime  tree.  Ammonia  is  one  of  the  most  potent  stimulants  of  plant 
growth,  which  explains  the  apparent  disparity  between  the  small  quan- 
tity of  gypsum,  one  to  three  bushels  per  acre,  and  the  great  results  pro- 
duced. Mr.  Greeley  asserts  that,  on  such  farms  as  are  referred  to  above, 
no  other  commercial  fertilizer  returns,  on  an  average,  so  largo  or  so 
prompt  a  recompense  for  the  cost  of  its  application  as  gypsum— often 
ten  for  one ;  that  is,  ten  dollars  in  the  increased  quantity  or  value  of  the 
crop  for  each  dollar's  worth  of  gypsum  applied  to  the  soil.  Common 
lime  has  often  effected  great  and  enduring  improvement,  but  in  no  such 
proportion  as  this. 

Mr.  Greeley  urges  farmers  to  increase  and  make  the  most  of  home- 
made manures,  adding  that  millions  of  farmers  have  gone  into  bank- 
ruptcy for  want  of  home-made  manjire,  but  he  never  heard  of  one  who 
was  bankrupted  by  making  and  using  too  much  of  it.  On  eastern  gran- 
itic soils  he  considers  unleacbed  wood  ashes  worth  30  to  50  oeuts 
per  bushel ;  but  less  on  the  western  prairies,  of  which  the  soil  is  largely 
composed  of  ashes.  liven  leached  ashes  are  worth  carting  half  a  mile, 
and  applying  to  very  light,  warm  soils. 

Irrigation,  so  much  neglected  by  American  farmers,  is  urgently  rec- 
ommended. Some  successful  farmers  consider  water  the  cheapest  and 
and  best  of  all  fertilizers.  The  annual  product  of  the  fertile  plains  oi 
Lombardy  is  fully  doubled  by  judicious  irrigation,  which  has  also  pro- 
duced so  astonishing  results  in  Utah.    Mr.  Greeley  estimates  that 

Fully  one  million  American  farmers  could  dam  and  turn  aside  a  brook  or  runnel  so 
as  to  irrigate  at  pleasure  two  to  ton  acres  of  their  several  farms,  at  a  cost  of  $100 
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on  tiie  first  outlay,  and  §10  per  annum  afterward,  if  tliey  would;  and  that  the  average 
increase  of  their  products  resvM»ctively  would  not  fall  below  $100  per  annum.  This,  of 
course,  is  but  a  beginning.  Ultimately  wo  must  dam  larger  streams,  rivers  even,  and 
irrigate  by  means  of  little 'canals,  from  ten  to  a  hundred  square  miles  from  a  single  dam. 
Let  the  water  bo  drawn  off  when  it  is  highest  and  richest,  and  sent  meandering  gently 
among  fields  of  grain  and  grass  aud  vegetables,  ready  to  bo  let  on  as  their  needs  shall 
indicato,  and  we  shall  have  an  instant  increase  in  our  present  annual  product  to  tho 
extent  of  many  million*,  wiih  a  steady  augmentation  of  the  fertility  and  productive- 
ness of  our  agriculture  for  ages  to  come.  Every  acre  wisely  irrigated  one  year  will 
prompt  tho  irrigation  of  two  more  acres  the  next  year,  and  so  on,  till  all  our  lands  that 
can  be  plowed,  by  skillful  engineering,  at  a  cost  below  $50  per  acre,  will  havo  been  pro- 
vided with  the  means  of  illustrating  the  marvelous  productiveness  of  tho  narrow  val- 
ley of  the  Lower  Nile. 

Nor  shall  wo  stop  here.  I  hold  the  prairies  admirably  adapted  to  irrigation.  Choose 
the  highest  points  or  swells  that  can  be  found ;  dig  on  each  a  deep  well,  and  place  a 
self-regulating  windmill  over  it;  dig  a  basin  by  its  side,  and  tho  windmill  may  take 
its  own  timo  for  tilling  it.  If  tho  water  is  brackish,  or  hard,  or  otherwise  mineralized, 
so  much  tho  better  as  a  general  rule,  though  there  may  bo  exceptions.  When  the  suns 
of  May  and  Juno  have  thoroughly  warmed  the  reservoir,  be^Ip  to  draw  it  off  through 
shallow  ditches,  leading  along  the  highest  swells  or  ridges,  and  let  it  ooze  out  from 
time  to  time  to  give  moisture  to  the  growing  crops  during  the  thirsty  heats  of  July 
and  August.  I  do  not  believe  there  is  a  prairie  county  in  which  irrigation  may  not  be 
largely  inaugurated  at  a  net  prolit,  at  least,  of  nearly  twenty-five  per  cent,  per  annum 
on  the  total  cost. 

Good  farming  vindicates  itself  by  a  constant  increase  of  tho  capacity  of  the  soil. 
Tho  farm  that  would  scarcely  keep  a  dozen  head  of  cattle  when  the  good  farmer  took 
it  in  hand,  scon  amply  subsists  twonty,  and  by  and  by  forty  or  fifty.  It  turns  off  more 
produce  year  after  year,  but  in  the  shape  that  least  exhausts  the  soil :  in  beef,  pork,  or 
liTe  stock,  iustead  of  hay  and  grain.  Nine-tenths  of  all  that  the  soil  yields  are  thus  re 
turned  to  it  as  manure,  while  the  free  uso  of  muck,  gypsum,  &c,  is  continually  increas 
ing  its  product  in  quantity  and  value.  As  a  general  rule,  I  hold  that  no  farmer  ever 
enriched  himself  by  a  husbandry  that  impoverished,  or  even  failed  to  enrich,  his  farm 

Certain  plants  (clover  pre-eminent  among  them)  draw  nourishment  from  the  atmos 
phere,  and  impart  fertility  to  the  soil.  These  are  wisely  grown  by  every  good  farmer 
but  to  one  who  has  not  muck  at  command  they  are  iudispensablo.  Wherever  the  soil 
is  deficient  in  vegetable  matter,  as  1  have  often  found  it  even  in  the  West  on  the  open 
ings  or  "  barrens,  clover  affords  tho  cheapest  and  readiest  corrective.  If  I  were  buy 
ing  land,  my  first  inquiry  would  be,  "  Will  it  grow  a  good  stand  of  clover  Vy  If  it  will 
it  may  be  easily  made  to  produce  wheat,  corn,  or  almost  anything  else. 

I  hail  with  gladness  every  premonition  of  the  coming  steam  plow,  not  so  much  be- 
cause steam  will  pulverize  our  soils  more  cheaply  than  wo  now  attain  that  end,  but 
because  it  is  sure  to  do  the  work  more  thoroughly,  more  profoundly.  Tho  rich  deep 
soil  of  the  prairies  predicts  and  demands  the  steam  plow ;  its  comiug  cannot  be  much 
longer  delayed;  and  when  it  shall  have  become  as  familiar  as  the  reaper  and  the  culti- 
vator now  uic,  I  am  confidant  that  we  bhall  pulverize  the  soil  to  a  depth  of  at  least 
two  feet,  and  find  that  none  too  much.  Then  we  may  defy  a  drought  of  five  or  six 
weeks  to  stop  tho  growth,  or  curl  the  leaves,  of  our  corn;  then  wo  may  defy  the  pro- 
tracted rains  often  experienced  in  May  and  June  to  stop  our  work  or  keep  oar  young 
plants  for  days  under  water.  We  shall  st  ill  employ,  aud  profit  by,  irrigation  to  increase 
the  luxuriance  of  our  crops,  but  we  shall  no  longer  watch  the  skies  with  painful  ap- 
prehension that  five  or  six  weeks  of  daily  fervid  sunshine  without  rain  will  blast  our 
hopes  of  a  harvest. 

As  to  drainage,  wo  know  that  marshes,  and,  in  fact,  any  land  surcharged  with  stag- 
nant water  which  is  carried  off  by  the  slow  process  of  evaporation,  are  unhealthful, 
breeding  agues  and  other  bilious  diseases;  they  breed  also  mosquitoes  and  other  de- 
tested insects,  and  are  often  unsightly  obstacles  to  symmetrical  and  economical  culti- 
vation. Let  any  farmer  begin  by  draining  his  wettest  acre  from  which  tho  requisite 
fall  can  be  obtained,  draining  it  completely  and  durably,  and  I  am  sure  ho  will  not  stop 
at  that,  but  proceed  to  drain  moro  and  more,  as  means  and  time  shall  allow.  I  have 
twelve  to  fifteen  acres  of  natural  bog  or  peat  swamp,  from  which  a  suilieient  outlet  is 
secured  with  great  difficulty,  the  level  being  maintained  for  a  full  mile  below  it,  yet  I 
havo  drained  it  so  that  I  have  corn  growing  on  eight  acres  of  it,  aud  have  had  good 
oats  and  grass  this  season  on  tho  residue,  whero,  though  surrounded  with  tillage  for 
two  centuries,  nothing  but  woods  and  coarse  worthless  swamp  grass  had  grown  till  I 
took  hold  of  it.  I  believe  this  land  to-day  worth  all  it  has  cost  me,  which  is  twice 
what  a  JV.nner  livhr;  and  working  on  his  own  land  need  havo  paid  to  aehiove  like  re- 
sults. 

As  a  thousand  topics  are  discussed  in  the  body  of  the  work,  em- 
bracing' the  whole  range  of  country  life,  we  cannot  give  even  an  ab 
stract  of  the  articles,  and  readers  are  referred  to  the  book  itself. 
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Hand-Book  of  tiie  Sulphur  Cuke,  as  applicable  to  the  vine  disease  in  America, 
and  diseases  of  apple  and  other  fruit  trees.  By  William  J.  Flagg,  author  of  Three 
Seasons  in  European  Vineyards.  12°.    94  pages.    New  York :  Harper  &,  Brothers, 

18C0. 

Iii  this  work  Mr.  Flagg  describes  liis  successful  treatment  of  mildew 
on  grapes  by  the  sulphur  cure,  as  he  learned  it  in  Europe ;  that  is,  by 
applying  finely-powdered  or  sublimated  sulphur  to  the  vines,  with  a 
properly  constructed  bellows.  In  his  Three  Seasons  in  European  Vine- 
yards, noticed  in  our  last  annual  report,  he  warned  grape-growers  of 
their  danger  from  the  spread  of  the  vine  disease,  urging  them  to  adopt 
the  remedy  which  had  proved  so  efficacious  in  other  countries.  The  un- 
commonly severe  and  wide-spread  pestilence  that  attacked  the  vines  the 
past  year  has  shown  that  his  warning  was  timely,  and  that  the  disease 
was  not  occasioned  by  certain  soils  or  situations,  nor  confined  to  any 
varieties  of  the  vine. 

As  vine-growers  are  giving  up  their  old  theories,  and,  in  view  of  the 
ravages  of  the  disease,  are  willing  to  try  the  French  sulphur  cure,  Mr. 
Flagg  says : 

He  who  would  persuade  a  sick  man  to  take  medicine  finds  he  has  gained  an  impor- 
tant point  when  the  patient  is  induced  to  admit  that  he  is  really  ill.  I  (Sunk  that  to- 
day there  are  few  who  wUl  deny  that  there  are  sick  vinos — very  sick  ones — on  the  hills 
of  the  Ohio,  on  the  bliifis  of  tho  Missouri,  on  the  shores  and  inlands  of  Lake  Erie  ;  sick 
Concords,  disordered  Dela wares,  suffering  Iveses,  diseased  Nortons,  and  dead  Catawbas. 
But  how  shall  I  go  about  it  to  establish  the  next  point,  namely,  that  there  is  a  rem- 
edy at  hand  perfectly  efficient  to  arrest  the  plague,  and  turn  back  our  afflicted  indus- 
try from  the  very  gates  of  death  T 

I  can  point  to  the  fact  that  the  disease  being  a  fungus,  sulphur  is  scientifically  known 
to  destroy  all  kinds  of  fungi.  I  can  refer  to  numerous  instances,  weU  known  and  often 
published,  in  which  the  same  disease,  appearing  in  green-bouses,  has  been  unfailingly 
cured  by  means  of  sulphur  sprinkled  on  the  hot  pipes.  I  can  relate  how,  during  the 
same  sickly  season  of  1869,  I  treated  with  sulphur  my  own  vineyard  of  twelve-year-old 
Catawbas,  in  that  doomed  district,  the  Ohio  Valley,  and  which  had  for  the  four  preced- 
ing years  been  ravaged  by  the  pest,  and  how  I  succeeded  completely,  as  I  knew  I 
should,  after  what  I  had  learned  in  Europe.  Or  I  might  cite  other  cases  where,  though 
success  was  somewhat  less  complete,  yet  sufficient  was  obtained  to  prove  that  sulphur 
has  a  marked  specific  power  over  the  disease.  But  these  cases,  even  if  admitted  and  be- 
lieved, are  importunately  mot  by  others  in  which  the  same  remedy  has  been  tried  and 
failed ;  that  is  to  say,  sulphur  has  been  sprinkled,  and  yet  the  grapes  have  decayed. 

I  might  appeal  to  the  experience  of  European  countries,  where,  during  fourteen 
years,  the  sulphur  cure  has  been  their  sole,  and  yet  sufficient,  reliance  against  the  ter- 
rible oidium  which,  during  the  three  or  four  years  of  its  first  eruption,  swept  every- 
thing before  it ;  but  men  will  not  easily  believe  in  facts  that  are  remote,,  and  are  averse 
to  stretch  their  belief  across  an  ocean.  I  am  myself  an  example,  for  it  was  not  until 
I  had  traveled  through  those  countries  that  I  really  comprehended  and  believed  what 
I  had,  nevertheless,  often  enough,  through  books,  journals,  and  word  of  mouth,  been 
credibly  informed  was  true.  And  even  tliere,  even  in  France,  before  the  panic-stricken 
cultivators  would  be  induced  to  try  the  simple  remedy,  Mares,  De  la  Vergne,  and  others 
were  obliged  to  conduct  experiments  on  a  large  scale,  and  through  a  series  of  years, 
in  many  different  districts,  under  governmental  auspices ;  and  the  latter  had  to  pub- 
lish, besides  numerous  articles  in  the  journals,  as  many  as  thirteen  separate  pamphlet 
treatises  ;  and,  furthermore,  to  go  about  from  commune  to  commune,  and  from  one  de- 
partment to  another,  delivering  lectures  and  holding  discussions. 

The  vine  disease  in  Europe  is  a  vegetable  fungus,  which  fastens  to  the 
surface  of  tho  different  parts  of  the  grape-vine.  It  is  scientifically  termed 
erysiphe  more  properly  than  oidium,  and  is  classified  as  a  cryptogam  of 
the  family  of  mucedince.  To  the  naked  eye  it  appears  only  as  a  fine 
whitish  dust,  covering  portions  of  the  leaves,  buds,  stalks,  fruit,  or  fruit 
stems.  Its  existence  was  first  discovered  in  1845,  on  the  vines  of  a  green- 
house in  Margate,  England,  whence  it  soon  found  its  way  across  the 
channel  into  France,  and  thence  spread  rapidly  all  over  Europe,  carry- 
ing swift  destruction  wherever  it  went,  and  exciting  the  utmost  dismay. 
In  common  words,  it  is  a  fungus  that  causes  all  this  trouble;  and  al- 
though in  Europe  it  has  several  scientific  names,  Mr.  Flagg  throughout 
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his  book  gives  it  the  common  name  of  "mildew."    Though  this  disease 
differs  from  our  mildew,  practically  the  distinction  is  not  important,  as 
sulphur  destroys  one  fungus  as  well  as  another,  and  is  the  well-known 
specific  for  all  diseases  from  fungus  parasites. 
The  black  rot  in  grapes  is  a  severe  affliction,  which,  Mr.  Flagg  says, 

Result*  from  bad  drainage  or  bad  ventilation,  or  both,  in  connection  with  peculiar 
conditions  of  the  weather.  It  comes  suddenly,  with  but  few  hours'  warning  at  most. 
It  appears  at  first  in  light  brown  spots,  within  which  are  often  seen  what  looks  like 
the  gnawings  of  insects.  These  spots  soon  turn  black — intense  blue  black  to  the  eye, 
but,  6een  through  a  magnifier,  dark  brown.  They  are  generally  round  in  form,  except 
on  the  leaves,  where  they  are  mostly  angular  and  irregular.  Spots  of  gray  (or  brown) 
rot  begin  at  the  base  of  the  berry,  where  the  stem  joins  it,  but  spots  of  black  rot  are 
scattered  indiscriminately  over  the  whole  surface.  A  single  one  of  them  will  often 
cover  half  the  berry,  causing  it  to  cave  in.  Black  rot  is  prone  to  sei^e  upon  the  fruit- 
stem,  into  which  it  will  eat, leaving  hollows  like  pits  of  small-pox.  The  result  of  such 
destruction  of  the  substance  of  the  stem,  where  severe  enough,  is  the  subsequent  decay 
of  the  one  or  more  berries  depending  from  it  and  nourished  by  it,  with  much  the  ap- 
pearance of  gray  rot — which  last  rot  I  attribute  to  the  workings  of  mildew  on 
the  same  stems.  This  result  wUl  be  quick  or  slow,  according  to  the  degree  in  which 
the  stem  is  injured.  Spots  of  black  rot,  whether  large  or  small,  usually  become  dotted 
with  little  raised  pimples  of  blacker  hue  than  the  rest  of  the  surface,  visible  to  the 
naked  eye,  and  easily  felt  with  the  finger.  As  decay  progresses  it  causes  the  discolored 
parts  to  cave  in,  and  takes  various  aspects  like  decay  from  any  other  cause. 

On  the  leaf  black  rot  works  quite  slowly,  and  so  it  does  on  the  stalk :  but  on  the 
fruit  or  fruit-stems,  its  ravages  are  rapidly  accomplished.  With  a  favorable  change  of 
weather  it  will  go  as  quickly  as  it  comes.  This  is  seen  where  the  state  of  the  weather 
that  has  brought  it  on  is  followed  by  a  clear,  bright  atmosphere  and  fair  sky ;  then  the 
spots  take  a  brighter  color,  and  seem  to  dry  away,  leaving  harmless  traces  of  rust-like 
appearance,  sometimes  covering  the  indented  surface  of  scars,  more  or  less  deep,  the 
subsequent  effects  of  which  wul  depend  on  their  extent  and  the  state  of  the  atmos- 
phere. The  spots  sometimes  run  together,  or  rather  encroach  upon  each  other ;  but 
otherwise  they  are  apt  to  preserve  their  rounded  and  distinct  shape.  Sometimes  they 
arc  bordered  at  the  edges  with  a  light  shade  of  color.  Black  rot  affects  certain  varieties 
more  than  others,  and  some  grapes  equally  spotted  with  it  resist  its  action  better  than 
others ;  notably  the  Concords,  owing  to  their  thick  skins  and  tough  leaves.  Its  con- 
sequences are  immediate,  as  when  the  berries  are  directly  attacked,  or  consequential,  as 
when  they  rot  or  waste  away  through  destruction  of  the  frnit-stoms,  or  loss  of  vigor 
to  the  whole  plant  from  ravages  on  the  stalks  or  leaves. 

Black  rot  is  worst  on  soils  that  are  compact  or  damp,  and  not  well  drained  and  in 
hadly-aired  situations.  Fogs,  frequent  rainr,,  and  heavy  dews  are  the  active  causes 
which  produce  it.  A  long  and  wet  spring  will  predispose  to  it  vines,  as  well  as  other 
plants,  so  as  to  insure  a  fresh  attack  with  each  recurring  rain  or  fog,  or  dew  followed 
by  a  hot  sun.  It  is  of  the  same  nature  with,  or  rather  it  is  the  same  thing  as,  those 
mold  spots  which  similar  conditions  cause  to  appear  on  apples,  pears,  and  other  fruit, 
and  the  blackness  which  dyes  the  silk  of  corn  in  wet  seasons.  It  is  carbon.  In  France 
they  name  it  cluirbon,  (carbon,)  and  more  scientifically  anthracnosey  which  means  black 
sickness,  for  they  have  long  known  it  in  France,  and  known  no  good  of  it  either. 

The  effects  of  the  black  rot  are  seen  in  irregular  patches  of  black, 
sometimes  bordered  with  yellow,  on  the  leaves;  the  young  stems  are  in- 
jured, so  that  the  affected  part  shrivels  and  falls  oft';  it  appears  on  the 
fruit  only  after  it  has  .attained  some  size,  and  in  the  shape  of  black 
spots,  which  harden  and  prevent  its  development.  The  charbon 
attacks  the  vines  all  of  a  sudden,  and  the  injury  is  all  at  once ;  ap- 
pearing on  the  grapes  like  brown  spots  or  excoriations,  as  from  insect 
bites;  the  attacks  occur  as  often  as  the  fog  or  dew  is  abruptly  suc- 
ceeded by  sunshine;  the  same  kind  of  weather  that  brings  rust  to  wheat, 
and  also  spots  pears  and  other  fruit  with  black,  causes  charbon  on 
grapes.  Mr.  Flagg  says : 

Many  persons  in  this  country,  confounding  black  rot  with  the  symptoms  and  effects 
of  the  "fungus  wo  call  mildew,  and  searching  in  this  rot  for  the  causes  of  mildew,  with 
a  view  to  its  cure,  and  having  discovered  beneath  the  skin  of  the  afflicted  part  a  fun- 
gus of  quite  another  sort  than  that  of  the  mUdew  developed  there,  and  which,  growing 
beneath  the  skin,  is  of  course  inaccessible  to  sulphur,  have  thence  inferred  that  sulphur 
would  not  euro  mUdew. 

Now  this  subcutaneous  fungus  is  of  no  sort  of  consequence,  either  in  relation  to  the 
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curability  of  the  black  rot  itself,  or.  the  curability  of  the  mildew.  Mares  tells  mi  that 
whatever  fruit,  is  affected  by  charbon,  whether  it  is  a  mulberry,  a  pear,  or  an  apple, 
there  is  a  fungus  present,  which,  he  further  tolls  us,  begins  its  life  early  enough  to  exist 
in  those  excoriations  like  the  gnawiugs  of  insects,  though  it  does  not  develop  until 
several  days  later;  that  it  is  not  the  causo  of  the  disease,  but  its  effect ;  that  it  is  very 
small  and  conical,  and  grows  beneath  the  skin. 

Black  rot  has  afflicted  the  vineyards  of  Europe,  more  or  less,  for  cen- 
turies, and  yet  the  grape  culture  has  survived  its  attacks;  and  it  is  not 
so  serious  a  thing  but  that  our  culture  can  survive  it.  Neither  is  it  so 
trifling  a  thing  but  that  we  should  seek  out  and  apply  the  proper  means 
to  prevent  it.  Those  means  are  drainage  and  ventilation,  as  is  well 
known  in  the  south  of  France.    Mr.  Flagg  adds : 

My  own  vineyard  being  at  the  top  of  one  of  the  six-hnndrod-feet  Scioto  County  hills, 
and  two  hundred  feet  above  the  usual  range  of  Ohio  River  fogs,  and  thus  exceptionally 
well  situated,  I  was  able,  by  draining  it,  to  keep  the  black  rot  so  effectually  in  check 
during  the  Beason  of  1869  that  its  ravages  are  hardly  noticeable,  except  in  an  undrained 
corner,  close  to  a  thick  wood,  although  in  that  year  of  1869  this  rot  rioted  throughout 
that  valley.  The  corn  silk  turned  black,  as  if  dipped  in  ink,  and  every  havstack  looked 
as  if  covered  with  a  pall ;  apples  and  pears  also  were  discolored  and  distorted  by  it. 
I  can  well  believe  that  for  certain  varieties  there  arc  vineyards  in  which,  during  seasons 
like  that  of  18G9,  the  evU  would  be  too  inveterate  to  resist. 

He  states,  as  the  reason  why  sulphur  cure  is  not  more  practiced  in 
America,  the  failure  of  experiments  by  those  who  did  not  clearly  appre- 
hend the  distinction  between  black  rot,  on  the  one  hand,  and  the  gray  rot 
and  other  decay  consequent  on  attacks  of  mildew,  on  the  other.  Such 
persons  may  have  applied  sulphur  enough  to  their  vines,  and  yet  their 
fruit  has  rotted ;  and  seeing  this  they  have  abandoned  the  field  in  de- 
spair; whereas,  had  they  persevered  and  closely  observed,  they  would 
have  learned  in  the  end  that,  despite  their  efforts,  black  rot  continued 
to  work,  even  on  grapes  covered  with  sulphur  dust,  but  that  nothing 
else  injurious  had  occurred;  and' would  have  found,  when  the  season 
closed,  that  although  they  had  lost  more  or  less  of  their  crop  from  the 
black  sickness,  the  far  more  terrible  white  one,  the  fungus  of  evil,  the 
dire  cryptogam  of  the  hateftd  family  of  mucedincey  had  not  shown  itself. 
Other  causes  of  failure  are  the  attenuations  of  sulphur,  weakened  by 
mixture  with  inefficacious  substances;  bad  tools,  as  heavy  sulphur  bel- 
lows, which  inspire  laborers  with  disgust;  and  also  ignorance  of  the  rules 
and  consequent  want  of  precision  in  the  practice  of  u  sulphuring n  the 
vines. 

Newly-planted  vines  and  new  varieties  will,  for  a  limited  time,  do  wcU  anywhere, 
notwithstanding  neglect  and  ill  usage.  Hence  we  hear,  from  time  to  time,  of  the  won- 
derful productiveness  of  freshlv-discovered  grape  districts,  and  especially  of  their 
immunity  from  disease;  and  doubtless  the  glowing  accounts  which  come  from  one  and 
another  of  the  fields  of  operation  are,  to  some  degree,  founded  in  reason.  We  shall  for  a 
long  time,  I  hope,  continue  to  hear  of  discoveries  of  more  propitious  soils,  and  more  valu- 
able grape  plants.  But  whoever  hopes,  by  traveliug  ever  so  far,  or  hybridizing  ever 
so  industriously,  to  escape  from  the  ordinary  conditions  of  labor  and  vigilance  to  which 
all  kinds  of  cultivation  of  the  products  of  the  earth  are  subjected  by  universal  law, 
will  dud  himself  mistaken.  Undrained  soils  will  sooner  or  Later  breed  the  black  rot, 
greedy  pruning  will  sooner  or  later  exhaust  the  best  vineyards,  and  the  spores  of  mil- 
dew, ever  present  in  the  atmosphere,  will  in  their  own  good  time  find  out  the  vines  they 
so  much  love  to  afflict. 

In  1868  I  vimted  some  vineyards  in  a  county  into  which  grape  culture  had  but  lately 
been  introduced,  and  where  hardly  anything  but  Concords  was  knowu.  Passiug  from 
one  beautiful  held,  where  perfect  health  prevailed  and  the  assurance  of  an  eight 
hundred  gallon  crop  to  the  acre  gladdened  the  eye,  for  all  was  purpling  for  vintage 
time,  and  entering  another  adjoining  it,  I  found  disease  to  be  playing  havoc  there. 
"Why  is  this!"  iuquired  the  owner.  "The  soil  and  exposure  of  both  fields  are  tho 
same,  and  tho  vines  in  both  are  Concords."  "How  old  is  the  healthy  field?"  I  asked. 
"  Four  years."  "And  the  sickly  one?"  "Five."  "Very  weU,"  said  I,  "see  how  your 
four-year-olds  do  when  they  get  to  be  five  years  old."  The  next  year  there  came  bad 
news  from  that  couvity,  and  the  same  year.  18G9,  came  also  bad  news  from  tho  new  vine 
district  of  Crooked  .Late,  which  had  previously  been  esteemed  so  healthy.    Now  a  safer 
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place  of  refuse  than  the  borders  of  Crooked  Lake  can  hardly  be  imagined.  The  cold- 
ness of  the  climate  1b  unpropitious  to  the  development  of  mildew,  and  the'decomposed 
shale  in  the  soil  seems  to  have  a  positive  preventive  power,  owing  to  the  sulphur  it 
contains,  and  seems,  besides,  to  have  other  elements  which  give  strength,  and  strength 
resists  all  diseases.  If  such  a  region  has  had  to  succumb!  it  will  be  hard  to  find  on* 
that  will  long  remain  exempt. 

Taking  the  Catawba  as  a  sample,  the  most  rosy  reports  we  have  yet  heard  from  any 
of  the  new  districts  are  fully  equalled  by  those  published  by  Mr.  Longwortb  and  others 
in  the  earlier  days  of  thrii  success  in  the  Ohio  valley.  Yet  what  is  the  ease  to-day f 
Let  all  illusions  be  abandoned ;  let  us  look  our  foe  closely  in  the  face,  feel  his  pulse, 
learn  his  symptoms,  search  out  his  causes  and  consequences,  select  the  remedy,  ana 
faithfully  administer  it. 

Mr.  Flagg  says  ho  effectually  saved  Ms  crops  in  1869  by  "sulphur- 
ing" his  vines  regularly  once  in  every  twenty  days,  beginning  as  soorji 
as  the  shoots  were  two  inches  long  and  continuing  until  changes  of  color 
in  August  indicated  that  the  ripening  process  had  begun  in  the  fruit, 
when  it  was  out  of  dauger.  As  regards  the  expense  of  "  sulphuring," 
the  luxuriant  vines  of  Southern  France  require,  on  an  average, 
eighty  to  one  hundred  pounds  of  flour  of  sulphur  to  the  acre,  and  four 
to  six  days'  labor,  to  put  it  on.  The  small  and  closely  set  vines  of 
the  neighborhood  of  Bordeaux  require  about  fifty  pounds,  but  need  the 
same  amount  of  labor.  In  this  country  the  quantity  needed  would  be  about 
midway  between  the  two,  and  the  labor  about  the  same.  In  France  the 
finest  and  best  sulphur  costs  2£  to  2£  cents  a  pound ;  in  this  country 
about  twice  as  much.  The  finer  the  sulphur  the  further  it  will  go.  One 
can  thussee  that  the  probable  expense  of  saving  his  vines  from  destruc- 
tion is  not  very  great. 

Much  loss  and  discouragement  have  come  to  American  vine-growers 
from  neglecting  to  drain.  In  Europe  all  soils  not  naturally  dry  are  made  so 
by  draining  or  terracing.  Iu  commencing  grape  culture  in  this  country, 
drainage  was  thought  unnecessary,  because  the  ground  was  trenched  very 
deep,  which  so  loosened  the  toughest  clay  that  it  did  very  well  for  a 
while;  but  in  time  it  relapsed  to  its  former  condition,  and  was  as  bad  as 
before.  .  No  clayey  soti  can,  in  the  long  run,  grow  healthy  vines  unless 
very  thoroughly  and  carefully  drained ;  and  the  owners  ot  vineyards  on 
such  soil  may  as  well  abandon  them  at  once  if  not  prepared  to  make  the 
needed  expenditure.  As  a  safeguard  against  black  rot,  draining  is  in- 
dispensable, and  is  the  chief  preventive  of  that  disease. 

Some  varieties  take  the  vine  disease,  as  some  will  take  the  black  rot. 
much  more  readily  than  others.  The  Catawba  has  been  the  worst  suf- 
ferer, and  the  Isabella  has  escaped  the  best.  The  Catawba  is  worth 
saving,  and  has  acquired  a  worse  name  than  it  deserves.  It  has  had 
the  misfortune  to  be  the  victim  of  all  the  mistakes  of  beginners  in  vine 
husbandry,  and  has  been  abandoned  to  the  ravages  of  both  mildew  and 
rot  till  they  have  gained  a  certain  foothold  upon  it ;  but  Mr.  Flagg  is 
confident  that  it  can  be  easily  cured  of  mildew,  however  it  may  bo  with 
black  rot.    He  adds : 

If  I  should  name  the  vine  which  I  think  best  able  to  resist  disease,  and  which,  even 
if  attacked,  is  most  worthy  of  rescuing  from  its  clutches,  I  would  name  the  Norton's 
Virginia  seedling,  which,  from  its  crystal-clear  and  garnet-rod  juice,  fiUl-bodied  and 
rich,  and  from  its"vinosity,"  "neat  flavor,"  and  delicate  aroma,  invited  and  received 
at  the  hands  of  the  jury  of  the  Paris  Exposition  of  1867  the  highest  mark  awarded  to 
any  of  the  ninety  samples  of  American  wine  which  I  had  the  honor  to  present  for 
their  tasting.  As  this  vine  nuts  forth  at  least  ten  days  later  and  ripens  at  least  ten 
days  earlier  than  the  Catawba,  and  has,  at  the  same  time,  a  surplus  of  sugar,  it  is 
adapted  to  a  wide  belt  of  our  vine  region,  and  is  worthy  of  trial  even  in  our  most  north- 
ern districts.  Wherever  planted,  however,  its  fruit  should  be  fully  fermented  on  the 
skin  to  make  a  red  and  not  a  pink  wine. 

The  book  closes  with  suggestions  on  the  expediency  of  u  sulphuring w 
apple  and  other  fruit  trees  to  prevent  the  mildew  that  has  afflicted  and 
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disfigqrc<X  the  apples,  pears,  quinces,  &c,  for  many  years  past.    He 
says: 

About  tho  time  of  the  appearance  of  the  didium  in  Europe  there  came  a  crowd  of 
other  cryptogams,  which  alighted  on  apple,  peach,  quince,  and  apricot  trees,  as  well 
as  on  clover,  sainfoin,  violets,  roses,  and  many  other  plants.  They  all  made  themselves 
known  by  a  whitish  dust,  the  same  to  the  naked  eve  as  the  o'idium,  and  worked  similar 
evil  effects;  but  none  of  them  were  identical  with  it.  and  it  was  found,  on  examina- 
tion, that  each  species  of  plant  had  its  own  variety  of  cryptogam,  and  upon  attempts 
being  made  to  communicate  to  other  plants  that  which  fed  on  the  vines,  however  near 
to  it  in  kind,  the  attempts  all  failed.  Nevertheless,  each  variety  of  cryptogam  yielded 
readily  to  sulphur,  and  it  was  applied  with  great  success  to  the  fruit  trees  especially. 

I  thought  I  greatly  improved  the  yield  and  quality  of  my  apples  last  year  by  "sul- 
phuring" the  trees  while  in  blossom.  I  hope  others  will  try  the  remedy,  as  I  also  will, 
and  more  seriously  the  next  time,  and  observe  and  report  the  results.  One  application 
would  not,  of  course,  test  the  full  value  of  the  system ;  and  though  on  the  moro  robust 
fruit  of  the  tree  destruction  by  disease  will  be  less  rapid  than  that  on  the  vine,  it 
would  be  no  more  than  prudent  to  "sulphur"  once  at  blossom  time,  and  as  often  after- 
ward as  signs  of  disease  should  appear;  or  else  to  "sulphur"  without  regard  to  signs  of 
disease,  throe  times,  somewhat  following  Dela  Vergne's  thirty-day  rule,  as  applied  to 
the  vine.  My  trees  being  young,  I  found  no  difficulty  in  bio  wine  on  the  sulphur  with 
bellows  of  ordinary  size  and  shape ;  but  for  large  trees  the  nozzle  should  bo  elongated 
by  one  or  more  joints  of  tin  pipe,  which  was  tho  expedient  resorted  to  in  France. 

"Try  it." 
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The  annual  reports  of  the  State  agricultural  organizations  of  Maine, 
Massachusetts,  Connecticut,  Maryland,  South  Carolina,  Ohio,  Michigan, 
Wisconsin,  Indiana,  Iowa,  Missouri,  and  Colorado  for  18G8  have  been 
received,  comprising  all  that  have  as  yet  been  published,  as  far  as  is 
known  to  this  Department.  The  discussions  of  the  boards  of  agricul- 
ture and  the  essays,  lectures,  and  reports  of  committees  contain  many 
facts  and  suggestions,  of  which  the  most  important  are  given,  compris- 
ing such  results  of  actual  experience  as  are  interesting  and  valuable. 

MAINE. 

The  thirteenth  annual  report  of  the  secretary  of  the  Maine  State 
Board  of  Agriculture,  S.  L.  Goodale,  gives  a  comprehensive  survey  of 
tha  agriculture  of  the  State,  the  annual  address  of  Governor  Chamber- 
lain, and  abstracts  of  the  returns  of  twenty-four  local  societies 

CHANGE  OF  CLIMATE. — DESTRUCTION  OF  FORESTS. 

From  all  parts  of  the  State  comes  up  the  same  complaint  of  the  di- 
minished volume  of  water  in  the  streams,  occasioned  by  clearing  up  the 
forests,  and  denuding  the  hills  of  trees.  The  snows  are  not  so  heavy 
nor  so  frequent  as  they  were  twenty  to  thirty  years  ago,  and  there  is 
less  rain  in  tho  summer.  Many  of  the  old  trout  streams  of  twenty  years 
ago  are  now  completely  dry,  and  several  parts  of  the  State  suffer  more 
than  formerly  from  drought.  Snow  covers  and  protects  the  ground 
with  less  regularity.  A  forest  near  the  sea  coast  in  any  part  of  New 
England  protects  farms  further  inland  from  the  chilly  cast  winds.  A 
bare  hill  gives  no  protection ;  the  wind  pours  over  it  as  water  pours 
over  a  dam.  If  the  hill  is  capped  with  trees  the  windy  cascade  mil  be 
broken  into  spray.    Its  violence  is  thus  sensibly  diminished. 

The  first  settlers  in  the  counties  of  Kennebec  and  Oxford  raised  good 
peaches  in  abundance.  This  fruit  retired  gradually  from  Maine,  quit 
Souther*  New  Hampshire,  lingered  for  a  time  in  Massachusetts,  and 
has  flnaUy  been  driven  from  all  New  England,  except  some.favqred  spots 
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where  shelter  has  been  provided.  It  is  still  retiring  southward,  under 
protest,  and  seems  unable  to  give  assurance  of  making  a  stand  north  of 
Mason  and  Dixon's  line.  The  same  causes  materially  affect  the  more 
nardy  apple.  Trees  are  longer  in  coming  to  the  bearing  state.  The 
general  crop  of  the  State  has  greatly  fallen  off.  Orchards  with  the 
bleakest  aspect  produce  the  least.  In  the  last  season,  apple  trees  in 
Kennebec  County,  under  perfect  shelter,  were  loaded  with  fruit,  while 
on  the  bleak  hills  acres  of  orchard  failed  to  yield  a  supply  for  one  family. 

Calvin  Chamberlain,  in  a  lecture  before  the  Board  of  Agriculture,  urged 
the  importance  of  staying  the  destruction  of  forests  by  formers.  The 
uses  of  wood  for  the  operations  of  civilized  man  are  manifold,  and  ever 
increasing.  Eailroads  are  enormous  consumers.  The  sixty  thousand 
miles  now  in  use,  or  soon  to  be  completed,  demand  an  almost  incalcu- 
lable amount  of  wood.  With  two  thousand  five  hundred  ties  or  sleepers 
to  the  mile,  these  roads  require  one  hundred  and  fifty  millions;  and  these 
ties  require  renewal  every  five  years.  This  vast  number  causes  the 
destruction  of  nearly  an  equal  number  of  trees,  a  tree  generally  making 
but  one  sleeper.  The  lumber  used  in  fencing  these  roads,  in  building 
bridges,  depots,  and  cars  is  quite  an  item  to  be  added  to  the  preceding 
figures.  It  is  estimated  that  the  distance  run  each  day  by  trains  on  all 
the  roads  is  three  hundred  and  eight  thousand  miles.  Each  engine,  with 
an  ordinary  train,  consumes  about  one  and  three-fourths  cord  for  every 
twenty-five  miles.  This  gives  a  daily  consumption  of  wood  for  this  pur- 
pose alone  of  twenty-one  thousand  five  hundred  and  sixty  cords,  or  six 
and  one-half  million  cords  annually.  Telegraph  poles  are  a  recent  item 
in  demand  for  trees.  The  sixty  thousand  miles  of  lines,  at  forty  poles 
to  the  mile,  require  two  million  four  hundred  thousand  poles,  represent- 
ing as  many  trees  recently  cut.  These  also  decay,  and  require  renewal. 
The  mechanical  industry  of  the  country  demands  much  wood  and  lum- 
ber. About  half  a  million  of  artisans,  enumerated  in  nearly  a  hundred 
trades,  work  wholly  in  wood, 

The  late  civil  war  caused  great  destruction  of  wood  for  fuel,  for  forti- 
fications, to  hinder  the  movements  of  opposing  forces,  and  to  open  the 
country  for  military  movements.  Sleepers  from  torn-up  railroads,  costly 
bridges  and  buildings  were  burned,  the  relaying  and  rebuilding  of  which 
demand  a  new  supply. 

Much  land  in  Maine  and  other  States,  worth  littlo  for  tillage  by  reason  of  rocks  and 
other  obstructions,  has  been  cleared,  which  should  have  remained  permanently  in 
"wood,  in  locations  where  the  wood,  if  spared,  would  have  secured  a  permanent  value 
of  $100  per  acre.  On  every  hand  the  waste  of  the  forest  goes  on  with  a  constant  accel- 
eration of  speed.  The  cunning  foresight  of  the  Yankee  scorns  to  desert  him  when  he 
takes  the  axe  in  hand.  When  we  think  of  the  increaso  of  population,  and  look  for- 
ward to  the  time  when  the  number  will  be  one  hundred  millions,  then  two  hundred 
millions,  what  will  bo  their  condition!  What  proportion  of  that  host  will  be  poorf 
What  will  be  their  condition  ?  We  need  not  go  far,  nor  peer  into  the  future,  to  see  the 
beginning  of  the  end  ef  all  this.  Tho  increased  price  of  fuel  diminishes  the  comforts 
of  the  industrious  poor,  exposes  their  health,  confines  them  to  a  mere  defense  of  life 
by  consuming  a  large  share  of  their  earnings,  which  else  could  have  been  used  for  edu- 
cation, for  persona]  comforts,  or  the  purchase  of  a  home.  A  great  increase  in  the  price 
of  labor  hinders  the  erection  of  dwellings.  The  poor  man  labors  years  longer  to  obtain 
the  means  to  build  a  house.  The  growth  of  cities  is  retarded  by  it.  Small  and  uncom- 
fortable tenements  are  built.  Rents  are  higher.  The  high  price  of  lumber  adds  to  the 
expense  of  furniture. 

In  California  the  miner  can  find  no  wood  for  a  lever  or  a  pick  handle  better  than  a 
pine  limb.  The  western  half  of  our  country  produces  no  timber  suitable  to  make  a 
carriage,  a  wheelbarrow,  or  any  kind  of  farm  implements.  All  these  are  now  supplied 
from  the  East.  American  farm  implements  are  in  great  request  all  over  Europe.  Ger- 
many, in  particular,  buys  all  that  reach  there  as  soon  as  they  are  landed,  and  is  ever 
calling  for  more.  Tho  superiority  of  our  tools  and  machines,  which  is  everywhere  ad- 
mitted, over  those  made  in  Europe,  is  mainly  in  the  better  quality  of  the  timber 
that  enters  into  their  construction.    For  handles  of  rakes,  hoes,  shovels^  &rc  ^fs^^&fe- 
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snathes,  for  shafts  and  poles  to  carriages  and  harvesting;  machines,  there  is  no  other 
wood  that  in  elasticity  and  strength  is  equal  to  the  American  ash.  •  »  •  Sheep 
and  cattlo  should  he  kept  out  from  an  acre  or  two  of  pasturing  so  that  the  hard  wood 
growth  may  live,  as  these  animals  feed  off  all  such  growth,  and  then  no  wood  hut  that 
of  a  black  or  soft  growth  can  attain  much  size. 

Mr.  Holmes,  of  Oxford  County,  estimates  the  cost  of  keeping  eight 
sheep  to  be  equal  to  that  of  one  cow,  or  say  forty  sheep  to  tire  cows. 
He  calculates  on  an  annual  increase  of  forty  lambs,  worth  in  the  fall 
$3  each,  $120;  four  pounds  of  wool  per  head,  one  hundred  and  sixty 
pounds,  worth  on  an  average  the  past  eight  years  564  cents,  $90: 
making  $210  income  from  forty  sheep.  The  sheep  must  oe  well  cared 
for  to  produce  this  result,  and  there  is  an  allowance  of  more  than  ordi- 
nary success  in  raising  lambs.  Two  and  a  half  gallons  of  milk  per 
cow  from  the  middle  of  May  to  the  middle  of  September  would  give 
one.  thousand  five  hundred  gallons,  which  would  make  one  thousand 
five  hundred  pounds  of  cheese,  worth  at  the  average  price  of  the  last 
eight  years  10§  cents,  $250;  one  and  a  half  gallons  of  milk  per  day 
from  the  middle  of  September  to  the  middle  of  December  would  aggre- 
gate six  hundred  and  seventy-five  gallons;  allowing  three  gallons  to 
make  a  pound  of  butter,  there  would  be  two  hundred  and  twenty-five 
pounds  of  butter,  worth,  at  30  cents  per  pound,  $67  50.  Presuming  each 
cow  to  have  had  a  calf,  which  at  six  weeks  of  age  has  averaged  J&8  for 
several  years  past,  the  gross  income  would  be,  calves,  $40;  cheese, 
$250;  butter,  $67  50  j  total,  $357  50— a  difference  of  $147  50  in  favor 
of  the  cows.  There  is  more  labor  attending  the  dairy,  which  is  com- 
pensated by  the  sour  milk  and  whey  during  cheese-making;  a  great  aid 
in  keeping  and  fattening  hogs.  These  hogs  make  valuable  manure,  if 
well  supplied  with  muck,  leaves;  loam,  weeds,  &c,  so  that  with  the 
cows  and  hogs  a  greater  quantity  of  manure  is  obtained  than  from 
sheep,  enough,  perhaps,  with  the  pork  from  the  hogs,  to  compensate  for 
the  extra  labor  of  the  dairy.  With  cows  more  mauure  is  obtained  to 
enrich  the  soil,  and  therefore  more  corn,  potatoes,  hay,  &c,  can  be  pro- 
duced, and  the  farm  be  kept  in  a  higher  state  of  cultivation.  Besides, 
the  farmers  of  Maine  have  less  to  fear  from  the  competition  of  the 
West  in  dairy  products  than  in  the  production  of  wool.  In  the  rough 
and  mountainous  pastures  of  the  State,  however,  sheep  are  valuable  as 
pioneers  of  the  plow,  reducing,  in  a  few  seasons,  land  full  of  briers  and 
weeds  to  arable  fields.  They  scale  rough  hillsides  and  glean  food  where 
implements  of  husbandry  are  useless,  and  invariably  leave  a  pasture 
better  for  having  been  kept  on  it.  As  they  are  good  renovators  of  worn- 
out  ground,  it  is  thought  a  pasture  full-stocked  with  cows  or  other  neat 
cattle,  will  support  the  same  number  of  sheep,  without  detriment  to 
either  and  with  benefit  to  the  pasture.  Mr.  Ayer,  of  Waldo,  recom- 
mends a  judicious  stocking  with  cattle  and  sheep,  alternating  every 
year. 

Calvin  Chamberlain,  of  Piscataquis  County,  has  grown  the  Alsike 
clover  several  years,  and  states  that  it  is  hardy  and  more  permanent 
than  red  clover,  retaining  its  hold  many  years.  Et  throws  out  several 
stalks  from  one  root,  and  should  therefore  be  sown  thin ;  it  bears  crop- 
ping by  cattlo  well ;  it  continues  longer  in  condition  to  be  cut  as  hay 
thau  almost  any  other  forage  plant ;  and  is  the  best  honey  plant  in 
the  world,  working-bees  forsaking  almost  any  flowers  for  a  field  of  this 
clover.  It  should  be  sowu  on  fields  so  smooth  that  a  scythe  or  machine 
can  cut  low,  as  the  Alsike,  if  of  any  great  weight,  is  sure  to  lodge  pretty 
flat 

The  wheat  crop  of  1868,  in  Maine,  was  double  that  of  the  previous 
jear,  owing  partly  to  the  increased  premiums  offered  by  agricultural 
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societies,  and  partly  to  the  absence  of  the  midge,  which  pest  has  been 
both  starved  out  and  killed  by  its  enemies  of  the  insect  species,  the  lat- 
ter a  fly  smaller  than  the  midge  itself.  A  great  impetus  was  given  to 
wheat  culture  by  the  State  bounty  in  1840,  and  since  that  time  large 
crops  have  been  raised.  The  climate  and  other  conditions  are  all  favor- 
able to  its  culture,  and  it  is  not  considered  an  exhaustive  crop.  Every 
year  the  great  wheat  growing  regions  are  receding  farther  and  further 
west,  and  in  the  same  ratio  the  cost  of  transportation  is  increasing. 
The  average  yield  in  Maine  is  larger  than  that  of  any  other  section  of 
New  England,  and,  indeed,  of  some  portions  of  the  middle  States. 
Joseph  S.  Hall,  of  Patten,  raised  31£  bushels  on  an  acre,  on  land  upon 
which  potatoes  were  raised  the  year  previous  5  Hall  Bagley,  of  Charles- 
ton, raised  23|  bushels  to  the  acre;  John  Bagley,  of  Corinth,  21 J  bush- 
els; and  William  Grinneil,  of  Exeter,  18  bushels  to  the  acre.  These  are 
exceptional  cases,  however,  the  crop  through  the  State  ranging  from  9 
to  24  bushels  per  acre.  The  amount  raised  still  fails  far  short  of  the 
demand  for  home  consumption. 

Potatoes  are  an  important  item,  and  form  the  principal  export  crop  in 
the  eastern  part  of  the  State.  In  the  northern  and  western  counties 
the  rot  prevailed,  destroying  nearly  half  the  crop,  though  fortunately  a 
larger  average  than  usual  was  planted.  The  new  seedlings,  the  Early 
Rose.  Harrison,  and  Goodrich,  have  proved  very  productive,  vigorous, 
and  healthy.  The  Jackson  whites  are  a  favorite  old  variety.  E.  P. 
Crane,  of  Kenduskeag,  raised  320  bushels  on  one  acre ;  John  Bagley, 
of  Corinth,  272  bushels ;  and  many  other  instances  are  given,  averaging 
about  200  bushels  to  the  acre,  which  found  a  ready  market  at  50  to  75 
cents  per  bushel.  The  acreage  devoted  to  potatoes  in  Maine  is  steadily 
increasing,  now  that  the  ravages  of  the  rot  have  so  materially  declined. 
Notwithstanding  the  length  of  time,  and  the  breadth  of  surface  over 
which  the  cultivation  of  the  potato  has  been  extended,  a  wide  diver- 
sity of  opinion  exists  in  regard  to  many  points  in  its  culture.  Farmers 
whose  conviction  is  the  result  of  twenty  years'  experience  and  careful 
observation,  confidently  assert  that  small  potatoes,  and  few  of  them,  are 
followed  by  as  good  crops,  and  the  growth  of  as  large  tubers  as  if  large 
potatoes  and  more  of  them  had  been  planted  5  others,  fully  as  truthful 
and  observing,  are  certain  that  the  planting  of  small  or  cut  tubers  and 
few  of  them,  as  a  general  rule,  will  be  followed  by  a  meagre  crop.  Equal 
diversity  of  opinion  prevails  on  other  points.  Unaccountable  results 
not  unfrequently  follow  all  tillage  operations,  but  the  laws  of  uature  are 
fixed  and  sure.  The  difficulty  is,  we  are  not  always  able  to  perceive  all 
the  circumstances  and  conditions  which  contribute  to  bring  about  a 
given  result. 

The  State  Agricultural  Society  resumed  its  annual  exhibitions  (which 
had  been  suspended  during  the  war)  at  Portland,  in  October.  The  dis- 
play was  a  complete  success,  the  largest  and  most  attractive  ever  held 
in  the  State,  comprising  nearly  four  thousand  articles.  There  were 
over  three  hundred  horses  entered  for  premium,  a  far  greater  number 
than  was  ever  present  at  any  previous  exhibition  in  Maine,  if  not  in  New 
England,  showing  a  gratifying  progress  in  the  breeding  of  horses  in  the 
last  ten  years.  Great  attention  is  now  paid  to  raising  this  uoble  animal. 
The  climate  and  soil  are  favorable,  and  it  is  confidently  exacted  that  the 
old  prestige  will  be  regained.  There  were  three  huudred  and  tweuty- 
flve  entries  of  neat  stock,  sheep,  swine,  and  poultry,  though  the  uura- 
bers  in  the  last  three  classes  were  quite  limited.  As  an  evidence  of  the 
improvement  lhat  has  taken  place  in  the  character  and  value  of  the  ueat 
stock  of  Maine  since  the  first  exhibition  held  in  1855,  nearly  all  the  ani- 
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mals  exhibited  in  1868  were  full-bloods  of  different  breeds.  The  agri- 
cultural implements,  products  of  the  dairy,  fruit,  flowers,  paintings, 
household  manufactures,  &c,  embracing  a  great  variety  of  articles,  pre- 
sented a  display  of  varied  beauty  and  remarkable  interest.  The  receipts 
were  $12,656  05,  nearly  double  the  amount  of  any  previous  exhibition. 

A  successful  feature  of  great  interest,  too  often  overlooked  at  the 
State  exhibitions,  was  the  evening  meetings  for  the  discussion  of  prac- 
tical and  important  subjects,  in  which  many  of  the  best  farmers  of  the 
State  and  from  abroad  took  part.  The  principal  topics  discussed  were 
"farm-crops — their  insect  foes,  and  how  to  destroy  them;"  "stock- 
breeding  ;w  "  how  the  farmers  of  Maine  can  best  improve  their  farms  f 
"  agricultural  implements,"  &c.  In  the  discussion  on  stock-breeding,  T. 
S.  Lang,  of  North  Vassalboro',  said  that  what  forcing  a  calf  or  other  young 
animal  has,  the  first  six  months,  especially  the  first  three  months,  de- 
termined its  subsequent  value.  Breeders  should  spare  no  pains  nor  ex- 
pense in  feed  or  care  of  the  dam  for  four  months  before  foaling,  and  for 
six  months  after,  if  she  feeds  her  colt  so  long.  While  the  bone  is  form- 
ing in  the  colt,  give  it  all  the  food  it  will  eat.  The  bone  attachments 
thus  become  more  positive,  and  such  animals  are  less  likely  to  meet  with 
the  trouble  incident  to  those  that  are  weak  and  under-fed,  such  as 
ringbones,  spavins,  curbs,  &c.  J.  R.  Richards,  of  Kentucky,  who  has 
imported  from  Europe  and  Arabia  some  of  the  finest  horses  in  the  world, 
also  urged  the  necessity  of  feeding  the  mare  and  foal,  that  the  growth 
of  the  colt  may  be  as  great  as  possible  while  the  bone  is  forming.  In 
raising  fine  specimens  of  neat  stock  in  Europe,  it  is  not  unusual  to  give 
the  milk  of  two  or  three  cows,  if  they  will  take  it. 

S.  P.  Periey,  of  Naples,  advocated  the  policy  of  each  farmer  having 
a  specialty,  and  spoke  favorably  of  raising  hay  as  opposed  to  stock 
farming  exclusively.  Manures  had  better  be  bought  and  hay  sold  at 
the  prices  of  the  last  few  years,  though  near  large  towns  the  case  may 
be  different.  Manures  are  better  than  fertilizers,  although  the  latter 
should  be  used  in  part.  J.  M.  Carpenter,  of  Pittston,  however,  consid- 
ered good  stock  and  its  products  worth  more  in  the  end  than  selling  the 
hay.  Rev.  W.  A.  P.  Dillingham,  of  Augusta,  urged  manuring  farms 
from  every  available  source,  till  they  become  of  great  richness  and  pro- 
ductiveness; and  advised  keeping  hay  to  improve  stock  with,  and  using 
compost  rather  than  commercial  fertilizers.  Ho  considered  fruit  culture 
one  of  the  best  sources  of  profit.  Colonel  Lang  considered  fertilizers 
good,  but  composts  better,  and  by  breeding  good  stock  the  value  is  in- 
creased. Mr.  Witherell,  editor  of  the  Boston  Cultivator,  indorsed 
Colonel  Lang's  doctrine,  quoted  Liebig  in  support  of  a  rotation  of  crops, 
and  opposed  the  idea  of  specialty  in  farming.  Alluding  to  the  raising 
of  tobacco  in  Connecticut  and  western  Massachusetts,  he  thought  the 
profit  of  the  tobacco  crop  far  exceeded  the  cost  of  fertilizing  the  soil, 
and  that  the  extra  fertilizing  required  would  leave  the  soil  in  better 
condition  for  farm  crops.  He  considered  it  better  to  keep  hay  at  home 
and  feed  it  to  cattle  than  to  send  it  to  England. 

The  State  commissioners  on  the  fisheries  recommend  a  complete  re- 
vision of  the  hundred  and  fifty  laws  relative  to  this  subject,  now  on  the 
statute  book,  which  are  of  a  very  diverse  character,  and  the  appoint- 
ment of  a  board  of  commissioners  with  plenary  powers,  who  shall  have 
a  general  supervision  of  the  fisheries  throughout  the  State,  and  a  board 
of  wardens  for  each  river  basin;  also,  suitable  encouragement  to  all 
who  may  engage  in  the  cultivation  offish;  with  several  suggestions  and 
limitations  as  to  the  times  when  fish  may  be  taken.  Two  seasons  have 
now  been  spent  in  preliminary  examination,  and  the  time  has  come  for 
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the  commencement  of  vigorous  work  in  restoring  the  salmon,  shad,  and 
other  sea  fish  to  the  rivers  of  the  State.  The  first  step  is  the  construc- 
tion of  proper  fishways.  The  northern  States  generally  are  moving  in 
this  matter;  and  with  a  wise  and  liberal  policy  there  is  no  reason  to 
doubt  that  the  fisheries  of  Maine  can  be  restored  to  something  like  their 
former  productiveness. 

MASSACHUSETTS. 

The  sixteenth  annual  report  of  the  secretary  of  the  State  Board  of 
Agriculture  opens  with  a  report  of  the  commissioners  on  contagious 
diseases  among  cattle,  giving  the  different  theories  of  the  Texas  cattle 
disease,  and  recommending  stringent  laws  to  prevent  the  introduction 
of  Texas  cattle  into  the  Western  States  between  the  months  of  March 
and  November.  During  the  other  months  it  is  thought  that  the  traffic 
can  be  permitted  with  safety  and  advantage,  whereby  the  western 
farmer  may  turn  his  rich  fields  of  corn  and  grass  into  money,  and  the 
supply  of  beef  be  increased. 

The  value  of  the  fruit  crop  of  Massachusetts  is  estimated  at  over 
$2,000,000.  J.  F.  C.  Hyde,  president  of  the  Massachusetts  Horticultural 
Society,  recommends,  for  a  succession  of  appbs,  the  Williams,  Red  Astra- 
chan,  and  early  Sweet  Bough  for  summer ;  the  Gravenstein  and  Pumpkin 
Sweeting  for  baking,  and  Porter  for  fall ;  the  Baldwin,  Bhode  Island 
Greening,  Roxbury  Russet,  Golden  Russet,  Hubbardston  Nonsuch,  and 
Ladies'  Sweeting,  for  winter.  Of  pears,  the  Madeline,  Rosteizer,  Brandy- 
wine,  Beurre  Giffard,  and  Clapp's  Favorite,  for  summer  5  the  Bartlett, 
Belle  Lucrative,  Abbott,  Paradise  d'Autonine,  Swan's  Orange,  Sheldon, 
Seckel,  Marie  Louise,  Ur oanisto,  Beurre  Bosc,  and  Beurre  d'Anjou,  for  falL 
Of  this  latter  pear  Mr.  Hyde  says,  "All  things  considered,  it  is  one  of  the 
most  valuable  sorts  cultivated  5  large,  good,  and  productive."  Marshall 
P.  Wilder,  the  distinguished  poinologist,  who  is  rarely  at  fault,  after 
indorsing  all  the  above  varieties,  says  that  u  of  the  thousand  kinds  he 
has  proved  by  personal  inspection,  the  Beurre  d'Anjou  stands  first  on 
the  list."  He  has  now  more  than  four  hundred  bearing  trees  of  this  varie- 
ty, and  finds  no  difficulty  in  sellinghis  crop, which  he  finished  up  last  year 
at  $25  a  barrel,  for  the  New  York  market.  The  tree  is  as  hardy  as  an 
oak,  and  thrives  in  dry  and  wet,  and  light  and  heavy  soils.  It  is  nev.er 
killed  nor  cankered  in  winter,  and  in  quality  is  all  that  can  be  desired. 
Mr.  Wilder  regards  his  introduction  of  this  fruit,  more  than  thirty  years 
ago,  as  one  of  his  most  satisfactory  horticultural  achievements.  For 
winter  pears  Mr.  Hyde  recommends  Dana's  HoVey,  Lawrence,  and  Vicar 
of  Winkfield.  In  raising  pears  for  market  purposes  and  profit  only, 
not  more  than  five  or  six  varieties  should  be  grown.  For  the  last  fifteen 
or  twenty  years,  it  has  been  difficult  to  raise  the  peach  in  Massachu- 
setts ;  in  sheltered  places,  however,  they  withstand  a  great  degree  of 
cold,  and  if  a  few  are  planted  annually  a  crop  may  be  hoped  for  once 
iu  three  or  four  years.  Cherry  trees  have  been  unfavorably  affected  by 
drought  and  black  wart,  which  have  brought  the  raising  of  this  fruit  into 
disrepute.  Formerly  the  Black  Tartarian  cherry  was  sold  for  $3  to  $4 
per  bushel ;  now  they  sell  for  $10  to  $12.  Excessive  manuring  kills  the 
trees,  which  thrive  best  in  good  strong  grass  lands  that  are  not  wet. 
The  best  sorts  for  cultivation  in  Massachusetts  are  the  May  Duke,  Black 
Tartarian,  Black  Heart,  Downer,  and  Elton.  The  black  wart  and  the 
curculio  have  driven  the  plum  out  of  cultivation.  Grape  growing  re- 
ceives great  attention,  not  as  much  for  wiue  as  for  market  purposes.  The 
Concord,  a  native  of  Massachusetts,  which  stands  the  coldest  winters 
and  is  free  from  mildew,  is  the  favorite  variety  j  the  Hartford  Prolific 
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and  Kogers  No.  4  are  also  extensively  grown.  In  view  of  tlio  progress 
that  has  been  made  in  grape  culture  within  twenty  years,  it  is  thought 
not  improbable  that  a  new  variety  may  yet  be  produced  that  shall  be  as 
"  hardy  as  the  Concord,  as  good  in  quality  as  the  Iona,  as  large  and 
handsome  as  the  Rogers  No.  4,  which  will  resist  mildew  of  foliage  and 
rot  of  fruit,  and  ripen  a  week  or  ten  days  earlier  than  the  Hartford  Pro- 
lific." Great  attention  is  paid  to  the  culture  of  small  fruits,  the  demand 
and  supply  showing  an  astonishing  increase.  Thirty  years  ago  the 
strawberry  was  grown  to  a  small  extent  near  Boston,  and  a  few  hun- 
dred boxes  glutted  the  market.  Now  there  are  thousands  of  acres  de- 
voted to  this  delicious  fruit,  and  car-load  after  car-load  is  shipped  from 
New  York,  New  Jersey,  and  Virginia. 

Notwithstanding  the  increased  culture,  the  demand  for  the  strawberry 
at  remunerative  prices  is  far  in  excess  of  the  supply.    One  town  that  in 
1861  consumed  two  thousand  four  hundred  boxes,  at  an  average  price 
of  17  cents  per  box,  last  year  consumed  eleven  thousand  boxes,  at  25 
cents.    While  the  population  of  the  place  increased  40  per  cent.,  the 
consumption  of  this  fruit  increased  350  per  cent.    Thousands  have  dis- 
covered in  its  use  a  cheap  and  wholesome  luxury  that  is  highly  beneficial 
to  their  physical  well-being.    Its  culture  is  rather  more  difficult  than  is 
generally  imagined,  owing  to  the  action  of  frosts  in  winter,  the  cutworm 
in  summer,  and  the  frequent  sharp,  scorching  drought  while  the  fruit  is 
ripening.    A  fair  crop  three  years  in  five  is  as  much  as  is  generally 
realized.    A.  P.  Slade,  an  extensive  grower  of  the  strawberry,  thinks 
that  too  many  plants  to  the  acre  are  generally  set,  and  money  and  labor 
thus  expended  that  yield  no  adequate  returns.    Ho  recommends  that 
the  rows  be  three  and  one-fourth  feet  apart,  and  the  plants  three  feet 
apart  in  the  rows ;  the  runners  trained  lengthwise  the  rows,  during 
the  summer,  say  six  to  eight  thousand  plants  to  the  acre  5  then  if  the 
cutworms  occasionally  destroy  one,  the  rows  can  bo  trained  iu  so  as  to 
fill  the  vacancy.    Plants  should  be  set  as  early  as  possible  in  the  spring, 
after  the  ground  is  in  suitable  condition,  and  clean  culture  by  hoeing 
every  week  or  two  is  absolutely  essential.    Thus  carefully  attended  the 
first  year,  nine-tenths  of  this  labor  will  be  saved  in  future  years.    One 
good  crop  ouly  should  be  picked,  and  then  the  vines  should  be  plowed 
under,  as  setting  a  new  piece  is  less  expensive  than  carrying  over  an 
old  oue.    Where  pistillate  plants  are  used,  every  tenth  row  should  be 
set  with  a  stamiuate  variety.    The  culture  of  the  raspberry,  blackberry, 
gooseberry,  and  currant,  is  also  rapidly  increasing ;  and  the  cranberries 
of  the  hitherto  unproductive  sandy  soils  of  Cape  Cod  have  become  a 
great  source  of  wealth,  bringing  high  prices  in  all  markets.    General 
Newhall  considers  it  indispensable  to  secure  good,  thrifty  trees;  that 
they  be  grown  on  seedling  stocks,  instead  of  being  grafted  into  root- 
cuttings;  they  thus  grow  faster,  and  live  three  or  four  times  as  long. 

Great  complaint  is  made  of  the  adulteration  of  commercial  fertilizers. 
Mr.  Clift  thinks  there  is  no  class  iu  the  community  robbed  and  plun- 
dered as  are  the  farmers  by  the  manufacturers  of  fertilizers.  In  getting 
up  a  manure  that  will  sell  for  $45  a  ton,  they  take  a  fish  guano  worth 
$20,  then  mix  with  it  charcoal,  &c,  making  an  article  worth  $25,  which 
they  sell  at  $45.  Mr.  Boise,  of  Blandford,  has  been  so  often  swindled 
in  buying  these  fertilizers  that  he  condemns  them  all,  and  thinks 
money  expended  for  them  is  generally  capital  thrown  away.  John  A. 
Morton,  of  Hawley,  expresses  similar  views;  ho  formerly  used  super- 
phosphate of  lime,  poudrette,  &c,  but  considers  them  u  humbugs, 
mostly  played  out."  Lime  and  ashes  and  compost,  with  peat  and 
manure,  pay  him  well.    E.  L.  Metcalf,  of  Franklin,  had  quite  as  much 
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contempt  for  the  fertilizers  now  in  the  market,  and  thinks  the  money 
paid  for  them  wasted.  Ground  bones,  when  they  can  be  had  pure 
from  the  mills,  mixed  with  wood  ashes,  costing  $30  per  ton.  or  lime 
and  salt,  or  plaster  and  salt,  and  ashes,  are  compounds  highly  recom- 
mended by  Mr.  Metcalf.  Dr.  James  R.  Nichols,  a  practical  chemist, 
says  that  bones  at  $1  per  one  hnndred  pounds,  broken  up  coarsely, 
so  as  to  pack  in  a  box  or  barret,  with  good  unleached  ashes,  pound  per 
pound,  afford  the  best  and  cheapest  fertilizer  known.  Make  a  box,  say 
a  foot  and  a  half  deep,  large  enough  to  hold  the  bones  and  ashes,  and 
in  a  few  weeks  after  being  mixed  they  will  become  disintegrated  and 
ready  for  the  field.  He  calls  for  legislative  interference  to  stop  "  the 
rascality  practiced  by  the  bone-griuders  and  fertilizer-makers;  and  to 
make  imposition  in  the  matter  of  fertilizers  a  peual  offense." 

Mr.  Clift  makes  the  important  suggestion  that  the  Agricultural  Col- 
lege educate  farm  managers,  who  shall  thoroughly  understand  the  busi- 
ness of  farming  from  the  beginning  to  the  end,  so  that  the  thousands  of 
men  of  capital  in  our  cities,  who  have  a  taste  for  agriculture,  can  invest 
a  proper  amouut  of  capital  and  find  those  who  can  manage  their  farms 
for  them.  There  are  thousands  who  have  money  enough  who  would 
cheerfully  invest  ten.  fifteen,  or  twenty  thousand  dollars  in  a  farm,  if 
they  could  find  intelligent  managers  who  would  run  it  so  that  they 
could  make  seven  per  cent,  on  it.  A  class  of  farmers  is  wanted  who 
can  join  their  skill  and  knowledge  to  the  capital  of  the  thousands  of 
men  in  our  cities  who  have  pecuniary  ability  and  inclination  toward 
rural  pursuits,  but  not  the  requisite  knowledge  for  an  independent  man- 
agement of  farms.  More  capital  as  well  as  more  knowledge  is  wanted 
in  farming.  The  suggestion  is  also  made  that  the  State  set  apart  a 
fund,  to  be  loaned  to  young  men  who  get  started  in  farming,  but  who 
have  not  the  necessary  capital  to  make  improvements ;  on  the  same 
plan  that  the  British  government  is  advancing  loans  to  farmers  for 
draining  their  lands,  which  is  telling  with  such  splendid  results  on 
English  agriculture.  Draining  is  much  needed  on  perhaps  half  the 
land  in  Massachusetts.  There  are  few  farms  that  have  not  more  or  less 
of  their  area  so  wet  that  it  will  not  pay  to  work  iu  the  present  condi- 
tion. If  a  young  fanner  can  go  to  a  government  fund,  as  he  can  in 
England,  aud  borrow  money  enough  to  drain  the  few  acres  that  need  it, 
giving  the  State  security  on  his  farm,  which  would  rapidly  improve  in 
value,  it  would  change  the  face  of  the  Commonwealth,  and  increase  im- 
mensely its  wealth  and  taxable  property.  Two  average  farm  crops  on 
drained  land  generally  pay  the  whole  expense  of  draining. 

Alexander  Hyde,  of  Berkshire  County,  considers  orchard  grass  one 
of  the  most  luxuriant  and  nutritions  for  both  grazing  and  hay, 
"  It  never  says  die.  It  is  the  first  to  furnish  a  bite  for  cattle  in  the 
spring,  is  but  slightly  affected  by  the  droughts  of  summer,  and  con- 
tinues growing  till  the  severe  cold  of  November  locks  up  the  source  of 
its  nourishment.  When  cut  or  grazed  it  starts  up  with  the  vigor  of 
the  fabled  Hydra."  It  can  be  mowed  in  June  aud  August,  and  in  a  few 
days  is  fit  for  grazing,  if  it  is  not  desired  to  cut  a  third  crop.  If  cut 
while  in  blossom  cattle  and  horses  are  exceedingly  fond  of  the  hay  and 
thrive  upon  it.  Sbeep  will  pass  over  other  grasses  to  feed  upon  it. 
Even  in  Kentucky,  wThere  blue  grass  is  generally  considered  the  king  of 
grasses,  Mr.  Saunders,  of  that  State,  admits  that  when  grazed  down, 
and  the  stock  off,  it  will  be  ready  for  regrazing  in  less  than  half  the 
time  required  for  the  blue  grass;  and  in  summer  it  will  grow  more  in  a 
day  than  the  blue  grass  will  grow  iu  a  week.  Its  inclination  to  grow  in 
tussocks  may  be  remedied  by  thorough  pulverization  of  the  «&\L  v&A>  ^ 
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liberal  allowance  of  seed,  (at  least  two  bushels  to  the  acre,)  and  a  slight 
harrowing  in  the  spring  where  tussocks  have  become  prominent,  so  as 
to  make  a  smooth  sod.  It  is  best  to  sow  other  grasses  with  it,  that  the 
surface  of  the  ground  may  be  filled  with  roots,  and  all  the  resources  of 
the  soil  brought  into  requisition.    It  likes  a  deep,  rich  soil. 

Of  Indian  corn,  of  which  our  beef,  pork,  mutton,  and  poultry  are 
made,  the  average  product  per  acre  is  not  more  than  twenty-five  or 
thirty  bushels,  which  average  ought  to  be  doubled.  For  the  last 
twenty  years  there  has  been  no  annual  increase  in  its  production.  If 
well  manured,  and  a  spoonful  of  homemade  superphosphate  is  applied 
to  each  hill,  and  a  handful  of  wood  ashes  sprinkled  at  weeding,  and 
the  soil  is  carefully  stirred,  a  yield  of  seventy-five  bushels  per  acre  can 
be  safely  counted  on.  In  harvesting  it  is  best  to  cut  the  corn  from  the 
hill  about  the  first  of  September,  and  stook  it  at  once.  It  will  thus 
give  corn  with  less  shrinkage  and  make  better  fodder,  besides  saving 
labor.  Although  the  average  yield  per  acre  is  low,  there  are  exceptions. 
Jos.  Silvia  raised  109 J  bushels;  George  D.  Cottle,  108 £;  Allen  Lock, 
102 J;  Obed  Nickerson,  89,  and  W.  Mayhew,  82^.  All  these  cases  were 
in  Duke's  County,  an  island  off  the  bleak  coast  ot  Massachusetts.  Alex- 
ander Hyde  stated  to  the  Hoosac  Valley  Agricultural  Society  thak  not- 
withstanding its  rugged  soil,  Massachusetts  raised  more  bushels  of  corn 
to  the  acre  than  Illinois  with  its  fertile  prairies;  and  that  no  State  in 
the  Union  raised  so  much  corn  per  acre  as  bleak,  mountainous  Vermont. 
An  acre  of  corn  in  New  England  means  more  than  one  hundred  and 
sixty  square  rods  of  soil  slightly  scratched;  it  implies  also  manure  and 
hard  work. 

The  crop  of  potatoes  returned  as  the  product  of  1865  was  nearly 
4,000,000  bushels.  It  ranked  then  as  the  third  in  the  State  in  money 
value;  grass  and  corn  only  taking  precedence;  as  it  has  since  received 
increased  attention,  it  will  now  probably  rank  as  the  second.  It  is  an 
important  crop  to  the  State,  as  the  climate  and  soil  are  favorable  and 
its  bulkiness  and  cost  of  transportation  prevent  competition  from  the 
fertile  prairies  of  the  West.  The  average  price  at  the  farmers'  doors  in 
Massachusetts  is  now  75  cents  per  bushel,  while  the  consumption  is  far 
greater  than  when  the  price  was  one-fourth  of  this  sum.  At  present 
prices  flour  is  cheaper  than  potatoes.  The  question  of  planting  cut  or 
uncut  potatoes  is  still  a  mooted  one.  Tubers  of  medium  size,  cut  length- 
wise, leaving  three  or  four  eyes  to  each  tuber,  are  recommended  by  Mr. 
Hyde;  cut  in  this  manner  the  vitality  of  the  seed-end  and  the  nourish- 
ment of  the  butt-end  are  secured.  In  cutting  the  potato  crosswise  the 
support  which  the  butt  is  designed  to  give  the  seed  end  is  lost. 

The  people  of  Duke's  County  having  decided  that  the  Ayrshire  was  best 
suited  to  their  climate  and  wants,  the  agricultural  society,  in  1863,  pur- 
chased six  thoroughbred  Ayrshire  bulls,  and  some  cows  and  heifers, 
and  disposed  of  them  to  the  farmers,  binding  the  latter  not  to  sell  any 
of  their  stock  off  the  island  in  less  than  five  years.  The  consequence 
is  that,  instead  of  there  not  being  "a  valuable  animal  on  the  ground," 
as  the  delegate  in  18G2  reported,  there  are  now  to  be  seen  the 
thoroughbred  and  grade  Ayrshire  on  every  part  of  the  island,  embrac- 
ing as  fine  specimens  as  can  be  found  in  the  State.  Some  of  this  stock 
has  been  taken  to  Berkshire  County. 

There  are  thirty  county  and  local  societies,  whose  receipts  for  the 
year  were  $12S,S30  15;  amount  paid  out  in  premiums  aud  other  dis- 
bursements, $100,262  3S;  value  of  real  estate  and  other  property, 
$398,024  21;  indebtedness,  8103,194  42;  permanent  funds  invested  in 
United  States  bonds  and  other  unquestionable  securities,  $296,220  91. 
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Liberal  premiums  are  offered  for  the  plantations  of  forest  trees;  that  of 
the  State  Society  being  $1,000. 

S.  A.  Merrill,  of  Danvers,  in  the  summer  of  1864  purchased  fifteen 
acres  of  land  that  had  been  in  grass  for  several  years,  and  "was  nearly 
run  out."  It  was  plowed  in  the  fall,  eight  hundred  feet  by  five  of  hot- 
beds were  laid  out,  and  fourteen  acres  of  the  land  were  planted,  mostly 
with  garden  vegetables;  one  hundred  pear  trees  were  set  out,  and  half 
an  acre  of  land  was  reclaimed  by  draining.  The  latter  had  been  so  low 
and  wet  as  to  yield  nothing,  but  it  now  bears  sweet  grasses  at  the  rate 
of  four  tons  per  acre.  The  two  years  following  the  land  was  liberally 
manured  with  swamp  mud,  night  soil,  fish,  and  barnyard  manure.  In 
1868  seventy-five  cords  of  manure  were  spread  on  thirteen  acres,  three 
of  which  were  planted  with  onions,  one  each  with  cabbage,  beets?  and 
onions,  two  with  sage,  two  with  melons  and  squashes,  and  the  remainder 
with  various  vegetables.  Four  cows,  five  horses,  and  three  or  four 
hogs  were  kept.  The  land  is  now  in  the  highest  condition  for  large 
crops.    The  total  product  of  his  thirteen  acres  last  year  was  $5,733  98. 

Upward  of  two  hundred  pages  of  appendix  are  filled  with  essays  on 
the  pests  of  the  farm,  drainage,  improvement  of  meadow  and  swamp 
lands,  special  or  commercial  fertilizers,  orchards  and  fruits,  hedges, 
forest  trees,  cranberry  meadows,  domestic  wines,  live  stock,  dairy 
products,  poultry,  addresses  to  county  societies,  &c,  adding  greatly  to 
the  value  of  the  volume. 

COTsTTCCTICUT. 

The  annual  report  of  the  secretary  of  the  Connecticut  Board  of 
Agriculture  for  1868-?69  contains,  besides  the  usual  statistics,  lectures 
by  Professor  Brewer,  on  old  meadows  and  pastures;  by  Professor 
Gamgee,  on  the  condition  of  pastures  that  produce  diseases  in  animals; 
by  Professor  Johnson,  on  grasses  and  green  fodder;  and  a  report  on 
commercial  fertilizers;  besides  discussions  and  communications  on 
subjects  chiefly  connected  with  grazing,  a  leading  branch  of  farming  in 
this  State. 

The  subject  of  the  grass  lands  of  the  State,  their  condition  and  ca- 
pacity, and  their  importance  as  the  basis  of  successful  husbandry,  were 
amply  canvassed  at  the  evening  sessions  of  the  board.  Professor  B. 
recommends  a  variety  of  grasses  as  an  important  element  in  the  excel- 
lence of  old  pastures.  On  a  given  square  yard,  for  example,  a  greater 
weight  can  be  grown  if  there  are  several  species  mingled  than  if  there 
is  but  one,  and  this  mixed  forage  is  more  eagerly  eaten  by  stock,  and  is 
more  nutritious.  Besides,  where  pastures  are  seeded  down  with  several 
kinds  some  start  up  earlier  in  the  spring,  others  hold  on  later  in  the 
fall,  and  all  strive  together  for  room  in  the  summer.  A  firmer  turf  is 
also  thus  given  to  pastures.  If  we  closely  examine  a  new  pasture, 
seeded  with  only  one  or  two  kinds  of  grass,  we  shall  find  the  ground  by 
no  means  fully  covered ;  there  are  barQ  spots  between  the  bunches  of 
grass.  These  unoccupied  spots  will  support  a  second  species  better 
than  more  plants  of  the  first,  because  one  will  take  from  the  soil  what 
the  other  rejects.  Even  after  a  second  and  third  kind  are  growing, 
there  are  yet  bare  places  that  may  be  used  by  still  other  kinds,  and 
these  do  at  last  get  in  there  until,  finally,  the  ground  is  entirely  covered, 
and  a  thick  matted  sod  is  produced,  furnishing  more  and  more  nutri- 
tious forage  for  many  years.  In  the  best  grazing  districts  of  England  it 
is  thought  that  it  takes  forty  or  fifty  years  to  get  a  good  pasture ;  and 
many  old  lawns  and  pastures  there  are  three  or  four  times  as  old,  whose 
firmly  knit,  velvety  sod,  filled  with  species  of  the  most  nutritious 
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grasses,  accounts  for  the  excellence  of  the  butter,  cheese,  and  flesh  pro- 
duced. Good  pastures  and  grazing  mitigate  the  evils  that  have  re- 
sulted from  stripping  lands  of  their  original  forests.  In  northern  and 
western  Europe,  where  grazing  is  a  leading  branch  of  agriculture,  the 
well-matted  turf  protects  the  hills  from  the  ravages  of  the  rains.  The 
keeping  of  cattle  furnishes  a  continual  means  of  manuring,  and  thus 
the  fertility  of  the  soil  is  kept  up,  in  fact  is  increased,  until  the  most 
densely-populated  regions  of  the  civilized  world  are  found  there,  and 
certainly  the  centers  of  the  greatest  wealth. 

Pasturage  and  the  keeping  of  cattle  are  the  only  means  of  furnishing 
the  enormous  amount  of  manure  that  is  necessary  to  preserve  indefi- 
nitely the  fertility  of  the  soil.  Those  portions  of  France  where  the  con- 
dition of  agriculture  is  the  poorest  is  where  there  is  the  least  pastur- 
age, and  where  it  is  best  is  where  pastures  and  the  keeping  of  cattle 
furnish  the  means.  A  comparison  of  the  systems  of  agriculture  in  our 
own  land,  contrasting  the  North  with  the  South,  presents  the  same  re- 
sults; the  one  of  barn-yards,  manures,  and  increasing  wealth,  the 
other  of  waste,  exhaustion  of  soil,  conquest  of  new  lands,  ending  in 
poverty.  The  wealth  of  the  North  is  based  on  northern  agriculture,  and 
if  that  wealth  is  maintained  it  must  be  through  the  manure  heap,  and 
this  finds  its  source  in  the  pastures  and  meadows  of  the  land. 

Irrigation,  also,  is  a  great  renovator  of  pasture  lands.  It  brings  for- 
ward fattening  grasses  for  cattle.  On  meadow  lands  in  Connecticut, 
with  sufficient  drainage,  the  crops  have  been  increased  two,  and  even 
three  fold.  It  is  also  destructive  to  the  growth  of  weeds,  the  golden 
rod,  ox-eye  daisy,  and  most  other  pestiferous  plants.  Sheep  are  also  use- 
ful in  clearing  out  daisies,  if  allowed  to  feed  the  pastures  down  close 
in  May  or  June,  Throughout  India  irrigation  is  the  only  means  of 
renovating  the  soil ;  wells  are  sunk  on  the  farms  for  this  purpose,  and  the 
water  raised  by  machinery  worked  by  oxen. 

For  purposes  of  soiling  lucerne  is  an  excellent  auxiliary  crop,  as  it 
can  be  cut  five  or  six  times  in  a  season,  and  needs  but  little  cultivation 
after  the  first  year.  It  is  a  perennial,  long- rooted  plant,  requiring  a  rich 
soil,  with  an  annual  top-dressing  of  lime,  ashes,  and  barn-yard  manure, 
and  should  be  sown  in  drills  fifteen  to  eighteen  inches  apart,  and  kept 
free  from  weeds.  Orchard  grass,  for  mowing  or  grazing,  is  highly  re- 
commended. It  is  ready  for  the  scythe  with  clover,  and  after  cutting 
it  immediately  springs  up  again.  If  fed  closely,  it  furnishes  a  continual 
succulent  pasturage  through  the  season.  Its  habit  of  growing  in  tus- 
socks or  clumps  can  be  prevented  by  harrowing  the  ground  in  early 
spring,  so  as  to  make  a  smooth  sod.  Alsike  clover  is  considered  super- 
ior to  the  common  white  clover  as  a  pasture  grass,  it  growing  a  foot 
high,  and  furnishing  more  feed.    Bees  prefer  it  also. 

Ashes  are  considered  the  cheapest  manure  for  improving  pastures; 
from  50,000  to  75,000  Lashels  per  annum  have  been  used  in  one  town- 
ship six  miles  square  in  Connecticut,  at  a  cost  of  25  cents  per  bushel, 
with  most  satisfactory  returns  in  the  increased  products  of  the  farms; 
200  bushels  per  acre  have  quadrupled  the  product.  Plaster  is  exten- 
sively used  in  Litchfield  County,  with  the  best  results.  It  is  especially 
useful  on  clover,  but  is  applicable  to  all  crops  on  dry  land ;  one  or  two  bush- 
els per  acre  ofteu  doubling  the  product  of  an  old  decayed  pasture.  It  costs 
$8  to  $9  per  ton  at  the  mills.  Fattening  cattle  improve  pastures,  while 
milch  cows  impoverish  them ;  and  whenever  a  fanner  feeds  his  stock 
highly  his  farm  improves  in  fertility.  The  longer  a  meadow  is  laid  down 
to  grass  with  proper  top-dressing,  the  better  the  hay  will  be  to  feed. 
The  average  time  for  cutting  hay  in  Connecticut  is  thought  to  be  at 
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least  two  weeks  too  late.  This  delay  iiyures  the  quality  of  the  first  crop, 
and  occasions  a  failure  of  the  rowen  or  aftermath.  Close  mowing  by 
scythe  or  machine  is  injurious  generally,  preventing  any  growth  of 
aftermath.  Moderate  pasturing  in  the  fall  is  beneficial  to  most  mead- 
ows, as  the  rowen,  if  left  on  the  field,  affords  a  shelter  for  mice,  and 
checks  the  young  grass  as  it  shoots  up  in  the  spring.  Orchard  grass 
and  timothy  should  be  cut  when  the  principal  stalks  show  their  blos- 
soms, or  they  become  woody  and  but  little  better  than  straw.  Corn, 
sown  broadcast  in  drills,  is  a  valuable  substitute  for  helping  out  the 
grain  crops,  erther  for  summer  or  winter  use.  The  first  sowing  should 
be  made  early  in  June,  which  will  be  large  enough  to  feed  in  August ; 
the  second,  two  or  three  weeks  later ;  the  first  crop  is  the  best  for  win- 
ter use,  and  may  be  well  cured  during  warm  weather.  The  southern 
and  western  varieties  are  preferred,  as  they  furnish  a  large  growth,  and 
cattle  appear  to  relish  them  as  well  as  the  sweet  corn.  Two  bushels  of 
seed  corn  per  acre  is  sufficient ;  this  affords  a  more  perfect  growth  than 
when  sowu  thick.  Cutting  hay  and  fodder  is  recommended  on  all  ac- 
counts, as  giving  an  economical  control  over  the  supply,  security  against 
waste,  and  the  facility  of  mixing  different  kinds  of  food  in  such  propor- 
tions as  may  be  found  best.  Corn  stalks,  coarse  hay,  and  straw  may  be 
fed  to  great  advantage.  Corn  stalks  well  cured  are  thus  made  worth  as 
much  as  the  best  hay,  and  one  or  two  quarts  of  meal  will  make  a  bushe)  of 
cut  straw  equal  to  hay.  Roots  in  this  case  are  necessary  as  an  appetizer, 
and  to  prevent  constipation,  and  may  take  the  place  of  grain.  Opin- 
ions differ  somewhat  on  the  advantages  of  steamed  food  for  milch 
cows.  Some  estimate  the  increase  of  milk  or  saving  of  fodder  by 
steaming  at  fully  one-third.  The  Saxons  have  a  proverb,  "  the  softer 
the  food  the  more  the  milk."  Warm  driuks  tend  to  produce  milk.  The 
same  amount  of  grain,  fed  in  a  warm  thin  gruel  will  produce  more  milk 
and  butter  of  richer  quality  than  when  used  dry. 

Although  in  a  few  towns  the  meadows  are  steadily  declining  in  yield, 
from  the  increase  of  daisies  and  other  weeds,  neglect  of  manuring,  ana 
bad  husbandry  generally,  they  are  more  productive  now  than  twenty-five 
years  ago,  as  a  rule,  throughout  the  State.  The  reports  from  leading 
farmers  show  that  care,  with  small  expense,  is  improving  the  pastures. 

The  secretary  closes  his  remarks  with  the  question:  Will  the  farmers 
still  allow  the  "  let  alone  system"  to  go  on,  or  will  each  do  what  he  can 
to  help  himself  and  save  the  State  from  barrenness  1 

The  aggregate  returns  from  the  different  agricultural  societies  of  the 
State  show  the  satisfactory  condition  of  $20,319  20  receipts,  against 
$16,386  86  disbursements;  besides  the  possession  of  real  and  personal 
estate,  valued  at  $40,125,  with  an  indebtedness  of  $13,210. 

MARYLAND. 

The  great  change  in  the  labor  system  of  Maryland,  brought  about  by 
the  late  war,  induced  the  legislatures  of  1866  and  1S67  to  take  measures 
to  promote  immigration  from  Europe.  The  deficiency  of  agricultural 
labor  led  to  a  depression  in  the  price  of  lands,  and  a  department  of 
labor  and  agriculture  was  established ;  an  office  was  opened  in  Balti- 
more; pamphlets  were  distributed  in  Europe  to  furnish  information  on 
the  resources  and  advantages  for  settlers  in  Maryland,  and  to  remove 
some  of  the  prejudices  that  had  prevailed  in  reference  to  the  former 
slave  States.  These  labors  seem  to  have  been  well-timed  and  ser- 
viceable. Mr.  McPherson,  superintendent  of  the  new  department,  re- 
ports that  out  of  10,807  emigrants  arriving  in  Baltimore  in  1868,  1,802 
were  induced  to  remain  in  Maryland;  and  in  1869  a  still  larger. propor- 


528  AGRICULTURAL  REPORT. 

tion,  3,027  out  of  11,052.  All  of  these  were  from  Germany,  except 
about  200.  The  demand  for  laborers  of  all  classes,  however,  has  far 
exceeded  the  supply,  and  good  homes  and  employment  have  been 
promptly  furnished  to  all  who  have  accepted  the  mediation  of  the  office. 
To  facilitate  the  distribution  of  laborers,  arrangements  have  been  made 
with  local  steamboats  and  railroads  for  conveying  immigrants  sent  from 
that  office  to  various  parts  of  the  State  at  half  price.  It  is,  however, 
stated  with  regret,  that  notwithstanding  the  efforts  made  abroad,  the 
total  immigration  to  Baltimore  has  not  increased.  It  is  difficult  to  di- 
vert from  New  York  the  great  stream  of  immigrants,  where  an  excel- 
lent code  of  laws  and  regulations,  built  up  on  a  long  experience,  exists 
for  their  protection. 

Among  other  duties  of  the  superintendent,  he  was  directed  to  inquire 
concerning  the  undeveloped  resources  of  the  State,  especially  those 
within  the  limits  of  Chesapeake  Bay  and  its  tributaries.  His  investi- 
gations led  to  interesting  results.  The  annual  product  of  oysters  is  not 
less  than  10,000,000  bushels,  worth  at  first  hands  $5,000,000.  The  value 
of  this  crop,  before  it  reaches  the  consumers,  probably  exceeds  that  of 
the  coal  product  of  the  State,  which  amounted  to  about  2,000,000  tons 
the  past  year.  A  State  tax  of  three  cents  per  bushel  on  oysters  is  re- 
commended, which  small  charge,  it  is  thought,  would  not  diminish  the 
trade,  being  in  fact  paid  by  consumers,  who  are  non-residents  and  found 
in  every  town  and  hamlet  between  the  Chesapeake  and  the  Pacific  coast 
It  is  feared  that  the  oyster  beds  of  Maryland,  as  now  worked,  are  being 
rapidly  destroyed  by  the  harrow-like  dredges  that  drag  over  the  beds 
from  September  to  June.  Dredging  should  be  restricted  to  the  period 
between  the  1st  of  November  and  the  1st  of  May,  and  the  highest  fines 
be  imposed  for  dredging  at  night.  There  are  nearly  six  hundred  ves- 
sels, each  with  two  dredges,  now  in  this  business,  making  twelve  hun- 
dred harrows,  dragged  by  vessels  under  full  sail,  over  the  beds,  night 
and  day,  without  regard  to  the  size  or  condition  of  the  oysters,  grind- 
ing up  and  crushing  out  the  life  of  a  thousand  young  ones  to  every 
mature  oyster  that  is  taken.  This  dredging  business  in  the  Chesapeake, 
where  a  comfortable  anchorage  can  be  resorted  to  in  a  few  minutes, 
when  desired,  is  much  safer  and  more  remunerative  than  that  of  the 
cod  and  mackerel  fishermen,  who  risk  their  lives  and  their  all  on  the 
bleak  coasts  of  New  England  and  Newfoundland  for  months  during  the 
stormy  season,  many  nights  tossed  on  the  ocean,  with  the  sea  break- 
ing over  them  from  stem  to  stern. 

The  extent  of  the  oyster  beds  of  Maryland  is  about  three  hundred 
and  seventy-three  square  miles,  which,  under  the  administration  of 
proper  laws,  would  give  employment  to  twenty  thousand  laborers  in  a 
few  years.  Besides  the  six  hundred  dredging  vessels  licensed,  averaging 
twenty-three  tons  each,  there  are  also  two  thousand  canoes,  which,  on 
an  average,  take  daily  about  five  bushels  each  by  tongs,  for  seven 
months  in  the  year.  This  fleet  in  18G9  employed  6,8S5  men,  independ- 
ent of  those  engaged  in  the  carrying  trade,  which  would  probably  swell 
the  number  to  between  nine  and  ten  thousand  hands  employed  afloat  in 
the  oyster  business.  About  $10,000  was  imposed  in  fines  last  year  for 
infringement  of  the  oyster  laws. 

It  is  weD  known  that  on  the  coasts  of  France  and  England  the  oyster 
had  been  nearly  destroyed  and  was  becoming  so  rare  as  to  disappear  as 
an  article  of  trade,  and  was  only  to  be  found  on  the  tables  of  the  rich. 
This  condition  exists  in  England  at  present ;  but  in  France,  since  1859, 
owing  to  the  investigations  of  the  celebrated  savant,  M.  Coste,  tiie  mat- 
ter has  been  taken  in  hand  by  the  government,  and  wholesome  laws 
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have  been  enacted  for  the  cultivation  and  protection  of  the  oyster,  and 
ship-loads  of  American  oysters  have  been  imported  and  planted  along 
the  coasts.  This  has  led  to  the  most  satisfactory  results,  furnishing  a 
bountiful  supply,  and  giving  employment  to  thousands  of  poor  dwellers 
upon  the  sea-shores,  who  would  otherwise  have  lived  in  poverty. 

SOUTH  CAROLINA. 

After  an  interval  of  eight  years  the  South  Carolina  Agricultural  and 
Mechanical  Society  held  a  meeting  at  Columbia,  on  the  10th,  11th,  and 
12th  of  November,  I860.  The  opening  address  was  made  by  the  presi- 
dent, who,  after  alluding  to  the  causes  which  had  suspended  the  meet- 
ings of  the  society,  and  referring  to  the  hopeful  prospects  of  a  grander 
march  in  material  progress  under  the  new  order  of  things  than  they 
had  ever  before  witnessed,  directed  attention  to  the  rich  mining  and 
manufacturing  resources  of  the  State,  which  have  been  hitherto  entirely 
neglected,  and  remarked  that  population  is  now  the  chief  want  in  de- 
veloping the  wealth  of  South  Carolina.  The  greatest  hope  is  in  attract- 
ing immigrants  from  Europe;  in  default  of  that,  the  encouragement  of 
the  immigration  of  the  Asiatic  was  recommended  as  a  blessing  to  both 
parties.  Immigration  from  either  of  these  sources  is  urged  in  view  of 
the  great  wants  of  the  State,  and  in  no  spirit  of  hostility  to  the  freed- 
men.  He  would  not  exclude  them  from  the  broad  field  of  labor,  nor 
withhold  from  them  the  fruits  of  honest  exertion. 

John  S.  Green,  from  the  committee  on  fertilizers,  alludes  to  recently 
discovered  beds  of  phosphates,  in  almost  inexhaustible  supply,  near 
Charleston,  which  came  just  in  time  to  meet  the  deficiency  iu  supply 
and  the  high  price  of  guano,  and  recommends  the  appointment  of  an 
agricultural  chemist,  with  a  sufficient  salary  to  insure  his  undivided  at- 
tention to  the  great  agricultural  interest  of  the  State.  In  regard  to  the 
relative  merits  of  uitrogenous  and  phosphatic  manures,  he  says  the  pro- 
portions of  each  should  vary  according  to  the  nature  of  the  soil  aud 
the  plant;  for  instance,  where  the  ash  of  the  cotton  seed  contains  forty- 
six  per  cent,  of  phosphoric  acid,  and  the  ash  of  the  plant  twenty-five 
per  ceut.,  it  is  evident  that  a  larger  proportion  of  phosphatic  manure 
should  be  applied  to  cotton  than  to  corn  and  the  cereals,  the  ashes  of 
-which  indicate  not  half  the  amouut  of  phosphoric  acid  necessary  to  their 
existence.  Cottou  seed  will  furnish  a  large  supply  of  uitrogenous  ma- 
nures. The  best  results  are  obtained  by  expressing  the  oil  from  the 
seed  and  feeding  the  cake  to  the  stock,  or  using  it  directly  as  a  ma- 
nure. Dr.  L6eoute  says  the  oil,  either  in  the  seed  or  the  cake,  contributes 
nothing  to  its  efficiency  as  a  manure,  but  is  rather  a  hindrance,  as  it 
retards  decay ;  the  cake  is  therefore  greatly  superior  to  the  seed,  aud  the 
more  thoroughly  the  cake  is  pressed  the  better.  Scientific  analysis 
shows,  also,  that  in  this  form  of  cake  the  use  of  cotton  seed  may  largely 
replace  the  use  of  corn  in  feeding  stock,  aud  furnish  at  the  same  time  a 
manure  nearly  half  as  valuable  by  weigut  as  the  best  Peruvian  guano. 

Colonel  E.  S.  Keitt  says  that  within  the  last  four  years  particular  at- 
tention has  been  paid  to  selecting  improved  varieties  of  cotton  seed. 
Cotton  is  improved  by  cultivating  in  the  best  manner,  and  then  select- 
ing from  each  stalk  the  largest,  finest,  aud  most  perfectly-matured  bolls, 
having  regard  also  to  the  u umber  of  bolls  on  the  plant,  as  well  as  the 
fineness  and  softness  of  the  staple.  By  selecting  the  former  he  may 
produce  a  seed  distinguished  for  its  productiveness;  by  taking  the  latter 
the  variety  may  have  a  high  repute  for  the  superior  quality  of  its  lint. 
With  cotton  at  an  average  of  10  cents  per  pound,  the  State,  for  thirty 
years  before  the  war,  was  rapidly  increasing  in  wealth;  and  now,  with 
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cottou  at  double  that  price,  it  is  not  probable  that  political  difference* 
and  the  transition  state  of  labor  can  long  arrest  the  uiareh  of  the  great 
laws  of  political  economy.  It  is  claimed  that  South  Carolina  has  an 
advantage  over  all  the  other  cottou  States,  from  the  fact  that  the  short 
staple  cotton  is  uever  affected  by  the  boll-worm,  caterpillar,  &c;  the 
State  is  uever  overflowed  by  high  water,  and  seldom  fails  to  make  good 
cotton  crops.  By  proper  cultivation  and  systematic  manuring,  two 
bales  to  the  acre  can  be  produced. 

It  is  admitted  that  corn  cannot  be  made  a  remunerative  crop  under 
the  old  system  of  plantation  culture.  But  by  deep  breaking  up,  under- 
drainage  on  moist  land  Judicious  manuring,  and  leaving  the  roots  of  the 
corn  undisturbed  after  it  begins  to  tassel,  the  most  satisfactory  results 
have  been  attained.  More  attention  to  this  crop  is  recommended.  Fat 
stock  of  all  kinds  would  then  give  evidence  of  full  barns,  and  the  old 
adage  would  be  verified,  that  "it  takes  corn  to  make  cattle,  and  cattle 
to  make  coru." 

T.  W.  Woodward  states  that  the  efforts  at  raising  fish  in  South  Car- 
olina have  generally  been  failures,  which  is  not  surprising,  since  the 
ex|>erimeuts  have  been  conducted  without  system*  The  general  prac- 
tice has  been  the  formation  of  a  puddle  of  water  somewhere,  and  the 
indiscriminate  throwing  in  of  ail  varieties  of  fish  possible  to  be  obtained, 
which  is  as  absurd  as  to  embark  in  sheep  husbandry  by  procuring  a 
flock  of  sheep  and  a  pack  of  wolves  to  run  upon  the  same  pasturage. 
The  ponds  were  too  small,  insufficient  attention  has  been  paid  to  feed- 
ing, varieties  of  fish  the  most  antagonistic  have  been  crowded  together, 
and  no  attention  has  been  paid  to  separating  the  larger  and  smaller 
fishes  into  different  reservoirs.  Nature  must  be  aided  in  raising  a  crop 
of  fish  as  well  as  any  other  crop.  Young  fish  only,  and  those  of  the 
same  size,  should  be  kept  in  the  same  poud  ;  and,  with  close  attention 
paid  to  feeding  them  with  proper  food,  thousands  of  tons  of  excellent 
food  may  be  added  to  the  resources  of  the  State. 

It  is  stated  that  Passmore&  Wilhelm,  of  the  sorghum  works  of  Green- 
ville, South  Carolina,  have  been  entirely  successful  in  manufacturing 
syrup  and  sugar  of  superior  quality  from  the  black  imphce,  grown  in 
the  immediate  neighborhood  of  their  works. 

John  B.  Moore  calls  atteution  to  the  advantage  and  necessity  of  im- 
proved mechanical  appliances  to  agricultural  pursuits  in  the  State. 
Thousands  of  acres  now  lying  waste,  in  noxious  grasses  and  worthless 
weeds,  could  be  turned  into  the  most  productive  fertility  by  the  intro- 
duction of  more  perfect  and  powerful  implements  of  culture.  For  the 
last  forty  years,  while  the  southern  planters,  by  exclusive  attention  to 
the  culture  of  cotton,  grew  rich  beyond  any  parallel  in  history,  they 
were  "the  best  starved  enlightened  people  the  sun  shone  upon,  not  pro- 
ducing a  tithe  of  the  actual  necessaries  of  southern  life,  corn  bread, 
and  bacon  ;  while  of  the  luxuries  of  intelligent  farmers'  life,  as  the  pro- 
duce of  the  dairy,  the  fruit  orchard,  the  fattening  pens,  &c.  they  were 
totally  ignorant."  The  real,  though  remote,  reason  for  all  tnis  was  the 
want  of  proper,  thorough,  and  deep  tillage  for  producing,  and  economi- 
cal appliances  for  gathering  crops,  to  lie  obtained  only  through  the  use 
of  the  most  improved  farming  ami  labor-saving  implements,  instead  of 
those  venerable  agricultural  relies  "which  bore  upon  their  fossil  fea- 
tures the  marks  of  many  thousand  years,  one  of  the  most  important  be- 
ing the  peculiar  emblem  of  Time  itself."  Improved  tillage,  deeper  plow- 
ing, and  thorough  manuring  are  recommended.  " Commissioner  Capron's 
assertion  that  $  150,000,000  in  iucreased  production  may  be  added  to 
the  annual  value  of  the  crops  of  the  United  Suites  for  every  inch  that 
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is  added  to  the  depth  of  tillage  is  within  the  bounds  of  reason  $  and, 
in  the  opinion  of  your  committee,  the  calculation  would  be  fer  more  cor- 
rect in  its  application  to  the  South  than  to  the  North,  where  our  long 
droughts  and  drier  climate  force  our  plants  to  penetrate  deeper  in  search 
of  moisture ;  and  we  confidently  predict  that  we  shall  hear  no  more  of 
disastrous  droughts,  and  failure  of  the  cereal  and  hay  crops  in  the  South, 
when  the  steam-plow  shall  have  turned  our  land  ten  to  twelve  inches 
deep,  and  have  pulverized  it  sixteeu  to  eighteen  inches ;  and  no  more 
complaints  that  we  have  no  time  to  harvest  these  crops  and  pre- 
pare them  for  market,  when  the  mowers  and  reapers,  the  horse-rakes 
and  horse- forks  shall  have  superseded  the  wooden -tooth  hand-rake 
ami  the  ancient  scythe;  and  the  steam  threshing  machine  shall  have 
taken  the  place  of  the  hand  flail,  and  of '  the  ox  that  treadetb  out  the 
eoni.'"  As  many  of  the  implements  brought  from  the  North  are  of  slight 
and  unsuitable  construction  for  the  peculiar  wants  of  southern  agricul- 
ture* it  is  proposed  that  members  of  the  society  form  a  stock  company 
to  establish  at  Charleston  or  Columbia  a  manufactory  of  improved  agri- 
cultural implements. 

A  committee  was  appointed  to  elaborate  a  scheme  for  the  establish- 
ment of  normal  schools,  to  be  located  in  some  healthy  and  economical 
part  of  the  State,  where  the  necessary  scientific  education  for  developing 
its  natural  resources  can  be  obtained.  Colonel  J.  E.  Calhoun,  of  Abbe- 
ville, has  offered  one  thousand  acres  of  land  toward  this  object. 

The  sum  of  $10,000  was  voted  for  the  expenses  of  the  next  foir,  $8,00Q 
of  which  was  subscribed  on  the  spot  by  seventy  six  individuals.  The 
eity  of  Columbia  has  also  contributed  $8,000  to  the  same  object. 

The  appointmeut  of  a  State  geologist  is  recommended^ who  shall  make 
a  chemical  analysis  of  all  manures  offered  for  sale,,  as  well  as  a  survey 
of  the  different  counties.  Upward  of  $1,000  are  offered  in  premium* 
for  the  best  crops  raised  on  ten  acres  manured  with  the  Wando  fertilizer. 
An  elaborate  report  on  the  necessity  of  scientific  and  practical  education 
was  made  by  Thomas  G.  Clemson,  in  which  the  subjects  of  irrigation, 
pisciculture,  manures,  metallurgy,  physics,  schools  of  design,  hygiene, 
agricultural  schools,  &c,  are  discussed  iu  an  able  manner.  In  his  re* 
marks  on  hygiene  the  curious  fact  is  stated  that  Mr.  Calhoun,  when 
Secretary  of  War,  caused  a  scientific  examination  to  be  made  into  the 
modes  of  preparing  food  in  the  army.  The  result  was  the  abolishment 
of  the  frying  pan,  as  making  more  victims  than  bullets. 

OHIO. 

The  nineteenth  annual  State  fair  for  1868  was  held  iu  Toledo,  in  Oc- 
tober, and  was  more  of  a  success  as  an  exhibition  of  the  industrial  and 
agricultural  products  of  the  State  than  it  was  financially.  The  receipts 
from  all  sources  were  $28,041  6a ;  balance  on  hand  at  the  bcginuiug  of 
the  year,  $19,177  03.  Disbursements,  $34,935  04 ;  leaving  a  balance  iu 
the  treasury  of  $12,884  54,  besides  the  estimated  value  of  the  lumber  iu 
use  at  Toledo,  $5,000.  The  late  George  W.  Pollock  bequeathed  to  the 
seciety  $4,000,  to  be  used  in  purchasing  the  improved  American  merino 
sheep,  as  uearly  pure  as  possible,  to  be  kept  and  bred  by  the  Ohio  State 
Board  of  Agriculture,  and  the  annual  product  of  the  sheep  sold  at 
once,  aud  the  proceeds  invested  in  the  same  manner ;  an«l  so  oa  annu- 
ally as  long  a£  the  Board  shall  exist.  In  case  of  its  discontinuance,  uhe 
fund  is  to  be  transferred  to  the  governor  of  Ohio  for  the  time  being,  in 
trust,  for  the  purpose  of  advancing  the  cause  of  agriculture  in  the 
State, 
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The  following  exhibit  is  made  up  from  the  official  figures  of  the  asses- 
sors of  the  several  counties  of  the  State : 


PRODUCTS. 


Wheat,  bushels 

Rye.  bushels 

Buckwheat,  bushels 

Oats,  bushels 

Barley,  bushels 

Indian  com,  bushels 

Hay,  tons 

Clover  hay,  tons 

Clover  seed,  bushels 

Wool,  pounds 

Grapes,   pounds.". 

Wine,  gallons 

Sweet  potatoes,  bushels. . 

Apples,  bushels 

Peaches,  bushels 

Flax  fiber,  pounds 

Flax  seed,  bushels 

Potatoes,  bushels 

Tobacco,  pounds 

Butter,  pounds 

Cheese,  pounds 

Sorghum  sirup,  gallons.. 
Sorghum  sugar,  pounds. 

Maple  sirup,  gallons 

Maple  sugar,  pounds 

Pears,  bushels * 

Past  u  rage,  acres 

Orchards,  acres 

8tone  coal,  bushels 

Pig  iron,  tons 


LIVE    STOCK. 


Horses 

Cattle. 

Mules 

Sheep 

Hogs - 

Dogs 

Sheep  killed  by  dogs. . . 
Sheep  injured  by  dogs. 


15, 220, 726 

1, 023, 520 

590, 294 

18, 5:54, 772 

1,604,226 

63,  865, 102 

1,993,463 

286,806 

147, 876 

24,844,601 

4,558,707 

291,933 

11,365 

9, 404, 642 

1,402,849 

10, 523, 876 

736, 517 

5, 794, 797 

11,589,355 

34, 833, 604 

19, 985, 486 

1,255,807 

20, 094 

339, 444 

2, 655, 881 

125, 702 

4,218,710 

340,925 

46, 703,  m 

1,887,584 


698,909 

1, 504, 558 

25, 272 

7, 622, 495 

1, 807, 594 

176,807 

34,141 

19, 416 


1868. 


16, 


19, 

76, 
1, 


22, 
2, 


lit 

12, 

7, 
17, 
37, 
17, 

2, 

3, 
3, 

,    55, 


480,059 
815,666 
562,256 
058,852 
815, 788 
725,288 
743,537 
254,895 

47,635 
940, 479 
937, 737 
143, 767 
148,268 
637,515 
599,499 
032, 392 
620,092 
449, 247 
398, 198 
005, 378 
814,599 
004,055 

28,668 
311,191 
570, 932 

66,712 
963,097 
342, 212 
264,392 
208,746 


704, 578 

1,492,581 

25,020 

6, 272, 640 

1, 455, 943 

184, 102 

48, 202 

22,725 


In  1867,  aggregate  amount  of  injury  to  sheep  by  dogs,  $123,827  54 ;  in  1868,  aggregate 
amount  of  injury  to  sheep  by  dogs,  $130,713  46. 

In  view  of  the  steady  falling  off  iu  the  wheat  crop  of  the  State,  it 
was  suggested  in  the  discussions  of  the  Board  of  Agriculture  that  large 
premiums  should  be  offered  for  the  greatest  crop  raised  on  five  acres  in 
1870 ;  and  for  the  most  practical  essay  on  the  causes  of  the  injuries  of 
wheat,  and  on  the  best  rotation  of  crops.  It  was  mentioned  in  the  dis- 
cussion that  in  1840  the  wheat  crop  averaged  18  bushels  to  the  acre, 
while  now  it  hardly  exceeds  9  bushels.  In  1851  the  aggregate  wheat 
crop  exceeded  25,000,000  bushels ;  now  it  is  less  than  10,500,000.  Col- 
onel Innis,  of  FrauklL  County,  thought  that  one  of  the  causes  of  this 
decrease  was  the  bleak  i  »ss  of  the  climate,  produced  by  the  prevalent 
north  and  north-west  winds ;  and  stated  as  an  evidence  that  in  Illinois, 
where  they  were  planting  out  millions  of  trees,  chiefly  evergreens,  and 
bestowing  care  and  attention  to  their  forests,  the  climate  was  improving, 
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while  iii  Ohio  the  trees  are  being  destroyed.  Wherever  they  make  a 
business  of  raising  good  wheat  in  Illinois,  they  have  planted  borders  of 
some  kind  of  trees.  Formerly  Ohio  exported  millions  of  bushels  of 
wheat;  it  is  doubtful  if  she  now  produces  breadstuff's  enough  for  her 
own  population. 

Indian  corn  reached  its  maximum  crop  in  I860,  91,588,704  bushels, 
with  an  acreage  of  2,397,639$  against  76,725,288  bushels  in  1868,  on 
2,23?,301  acres.  It  will  be  observed,  also,  that  there  is  a  falling  off  of 
about  200,000  bushels  of  rye  from  the  crop  of  1867. 

In  an  essay  on  dairy  husbandry,  Anson  Bartlet  says  that  the  first  cheese 
factory  in  the  United  States  was  established  at  Rome,  Oneida  County,  New 
York,  in  1850.  There  are  now  seventy-two  factories  in  Ohio,  besides  numer- 
ous others  in  the  northern  and  western  States  and  Canada,  through  the 
instrumentality  of  which  immense  improvement  has  been  made,  until  now 
American  factory  cheese  stands  unrivaled  in  the  markets  of  the  world. 
The  introduction  of  the  factory  system  into  Ohio  has  added  seventy- 
five  per  cent,  to  the  productfon  of  its  cheese.  In  1857  the  total  export 
of  American  cheese  to  Great  Britain  was  but  4,000,000  pounds.  The 
amount  has  steadily  increased,  till  in  1867  it  reached  55,000,000  pounds. 
The  improvement  in  the  quality  of  Ohio  factory  cheese  has  fully  kept 
pace  with  that  in  New  York  and  elsewhere;  and  in  March,  1869,  it  was 
sold  at  a  higher  price  than  ever  before.  Farmers'  families  are  saved  by 
this  system  a  vast  amount  of  hard  labor,  and  still  realize  as  much  net 
cash  for  their  milk  as  if  they  made  their  cheese  at  home.  Besides,  the 
cheese-factory  system  is  developing  a  class  of  cheese  makers  of  sui>erior 
skill,  from  the  opportunities  they  possess  for  acquiring  information, 
as  well  as  the  spirit  of  rivalry  that  exists  between  them.  The 
total  amount  of  cheese  produced  in  Ohio  in  1868  was  17,814,599 
pounds,  lu  Erie  County,  where  no  factories  exist,  and  cheese  is  made 
in  families  on  the  old-fashioned  plan,  there  has  been  a  rapid  decline  in 
production  from  57,354  pounds  in  1860  to  7,045  pounds  in  1867;  proving 
that  the  large  factory  cheeses  of  other  counties  are  superseding  the  small 
ones  made  by  farmers  at  home.  In  Geauga  County  there  are  twenty 
factories  that  use  the  milk  of  over  twelve  thousand  cows. 

W.  W.  Ilathbone,  of  Marietta,  prefers  the  yellow  Nansemond  sweet 
potato,  on  account  of  its  robust  habit,  its  earliuess,  and  especially  over 
all  red  varieties,  as  its  ripeness  can  be  decided  early  in  the  season  by 
the  golden  hue  of  the  skin.  The  variety  is  also  one  of  the  sweetest.  It 
thrives  on  the  poorer  class  of  soils,  and  rs,  less  exhausting  than  any 
known  crop.  Mr.  Rath  bone  has  raised  it  for  fifteeen  years  on  the  same 
plat  of  laud, without  manuring,  and  with  no  diminution  of  yield.  In 
fact,  his  fields  grow  richer  from  the  annual  burying  of  the  tops  plowed 
under,  as  a  green  manure,  while  digging  the  crop.  He  preserves  all  his 
crop  from  fifteen  acres,  the  largest  as  well  as  the  smaDest  tubers,  in  the 
most  perfect  condition  through  the  winter,  in  houses  built  for  the  pur- 
pose and  held  to  a  certain  temperature.  The  6rop  pays  well  as  a  market 
crop,  and  never  fails  on  dry  or  well-drained  surface  land.  The  demand 
is  unlimited,  and  in  dry  seasons,  when  other  crops  are  short,  this  is 
largest  and  brings  high  prices.  Set  strong  plants  on  moderately  fertile, 
rolling  laud,  on  high  ridges  or  hills,  with  good  surface  drainage, 
keep  down  the  weeds,  and  success  is  certain.  The  crop  ibr  1868  was 
148,208  bushels. 

The  show  of  grapes  at  the  annual  exhibition  was  better  than  in  former 
years,  both  in  the  number  of  good  varieties  and  in  the  general  appear- 
ance of  the  fruit.  The  crop  for  1868  reached  nearly  3.000,000  pounds, 
on  7,500  acres,  and  (he  amount  of  wine  pressed  was  143,767  gallons. 
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The  largest  vineyards  are  in  the  northern  part  of  the  State.  In  Ottawa 
County  alone  nearly  half  a  million  pounds  were  gathered,  chiefly  far 
shipment.  Mr.  Stevenson,  of  Sandusky  County ,  raised  about  sevea  tons 
of  lona  grapes,  being  the  second  crop. 

The  apple  crop  was  a  comparative  failure,  generally,  throughout  the 
State,  and  the  u  failure  has  not  been  confined  to  any  particular  location 
or  quality  of  soil,  to  any  particular  culture,  or  to  any  particular  variety  ot 
fruit  or  kind  of  seed."  The  causes  are  somewhat  obscure,  but  are  gen- 
erally ascribed  to  the  climatic  changes  resulting  from  the  destruction  of 
the  forests  and  to  the  increased  depredations  of  insects.  If  hogs  are 
kept  in  orchards  through  the  summer,  they  loosen  the  soil  by  rooting, 
and  devour  the  immature  font  containing  the  larv®  as  it  falls^  thus  pre- 
venting the  increase  of  insects!  If  sheep  are  turned  in,  say  half  a  4ay 
at  a  time,  twice  a  week,  they  also  eat  the  fallen  fruit  and  prevent  the 
growth  or  sprouts,  weeds,  and  bushes;  but  if  suflered  to  remain  too  long 
at  a  time  they  may  bark  the  trees.  Possibly  the  deterioration  of  the 
Soil  by  continual  cropping  has  something  to  do  with  the  unfruitifeliiess 
ftnd  decay  of  apple  orchai'ds. 

The  pear  crop  exceeded  60,WK)  bushels,  but  the  Tavages  of  t/he  pear 
blight  are  so  extensive  and  severe  as  to  dishearten  cultivators  of  this 
fruit  in  most  localities.  Still  there  are  sufficient  instances  of  success  *o 
Induce  considerable  planting.  A  call  being  made  at  the  -exhibition  for 
those  present,  having  cxj>erience  in  peaT  culture,  to  name  whfaft  they  'con- 
sidered the  three  best  varieties  for  standards,  and  as  wauy  for  dwatffe, 
it  is  a  striking  fact  that  of  the  eighteen  cultivators  who  gave  an  opin- 
ion every  one  included  the  Bartlett  in  the  list  of  the  standards,  and  the 
fruchesse  d'Angouleme  among  the  dwarfs. 

The  peach  crop  for  1808  reached  nearly  flOfyOOO  bushels,  against 
1,400,000  the  previous  year.  It  fails,  on  an  average,  one  year  in  few. 
It  is  largely  raised  in  Southern  Ohio  for  shipment  to  the  Atlantic  *aar- 
kets;  some  growers  having  plantations  of  ten  thousand  trees.  Their  at- 
tention is  confined  to  a  few  varieties  that  ripen  in  succession.  Trees 
are  planted  twenty  feet  apart,  and  the  branches  and  tops  are  cut  oft 
The  land  is  cultivated  three  years  in  corn.  Injury  from  borers  is  pre- 
vented by  billing  tip  the  trees  and  digging  the  worms  out  with  a  knife. 
In  shipping  peaches,  good  new  boxes  of  nice,  smooth  pine  should  be 
Used,  and  the  fruit  well  selected  and  assarted.  The  same  quality  of  fruit 
packed  in  old  boxes  is  frequently  forced  off  at  half  price.  Hale's  Early, 
Crawford's  Early,  Large  Early  York,01drnixon  Freestone,Crawford,sLtfte, 
Heath  Freestone,  Smock  Freestone,  Red  Rareripe,  Kensington,  Oldmixon 
Clingstone,  and  Heath  Clingstone  are  varieties  recommended  for  a  suc- 
cession. Hale's  Early  and  other  white-fleshed  early  varieties  are  apt  to 
rot,  if  the  weather  is  wet  and  hot  about  the  time  of  ripening. 

The  curculio  is  master  of  the  situation  in  regard  to  plums,  particularly 
in  the  country,  where  the  fruit  is  universally  destroyed  by  this  insect. 
In  some  thickly-settled  villages  in  Eastern  Ohio^  where  every  lot  con- 
tains more  or  less  trees,  an  abundant  crop  was  raised.  This  destructive 
insect  is  partial  to  country  life.  The  most  promising  remedy  seems  to 
be  syringing  the  trees  frequently  with  coal-tar  water  for  four  or  five 
weeks  from  the  time  of  blossoming.  As  a  preventive,  it  is  urged  to  let 
hogs  have  the  range  of  plum  orchards,  when  practicable,  to  eat  the 
fallen  fruit,  which  contains  the  eggs  for  the  next  generation  of  insects. 

A  new  method  of  preserving  fruits  has  been  introduced  in  Northern 
Ohio,  which,  it  is  thought,  may  supersede  the  old  mode  of  canning;  that 
is,  by  treating  the  fruits  with  sulphurous  acid  gas  before  sealing.  This 
gas  permeates  the  fruit  and  hardens  the  tissues,  so  that  it  does  not  break 
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down  in  scalding  and  steaming.  So  canning  liqnkl  or  powder  is  used. 
It  is  mncb  cheaper  than  canning.  It  is  not  generally  known  that  the 
tin  cans  frequently  cost  ranch  more  than  their  contents,  and  are  of  uo 
great  valne  after  being  once  used.  Tomatoes,  for  instance,  cost  only 
one-fourth  as  mnch  as  the  tin  cans,  and  in  glass  jars  the  disproportion 
is  still  greater.  By  this  new  pnwess  stone- ware  jars  are  used,  from  which 
the  frnit  can  be  taken  as  wanted,  without  endangering  that  which 
remains,  as  it  is  not  injured  by  atmospheric  influences.  The  jars  suffer 
no  injury  from  the  fruit,  and  last  for  years.  If  fruit  can  be  preserved 
so  as  to  be  sold  at  moderate  prices,  the  demand  would  be  immeasurably 
increased.  More  than  ten  thousand  quarts  of  fruit  were  put  up  in  this 
way  by  one  firm  in  Norwalk,  Ohio,  the  superior  quality  of  which  over 
the  old  process  was  generally  remarked. 

MICHIGAN. 

Sanford  Howard,  secretary  of  the  Michigan  State  Board  of  Agricul- 
ture, reports  the  State  Agricultural  College  to  be  in  a  satisfactory  condi- 
tion* The  number  of  students,  eighty -two,  is  quite  as  many  as  can  be 
accommodated  with  the  present  buildings.  Sixty,  or  three-firnrtha  of 
the  whole  number,  are  sons  of  farmers.  Their  conduct  has  been  alto- 
gether praiseworthy.  They  are  required  to  labor  on  the  farm,  garden, 
or  at  mechanical  work  a  certain  portion  of  the  day ;  and,  with  their 
experience  amid  good  cultivation,  good  implements  and  machines,  im- 
proved breeds  of  cattle,  sheep,  and  [rigs,  they  can  hardly  fail  to  leave 
the  institution  with  well-trained  minds  and  skilled  heads,  and  thus  be- 
come good  farmers.  In  the  management  of  the  college  farm  its  aw  as 
a  means  of  instruction  has  been  kept  praninently  in  view.  Its  receipts 
were  $6,009  25  j  exj>enditure8,  $4,795  15 — leaving  a  profit  of  $1,214  10, 
besides  many  improvements  in  the  groves  and  rough  and  uneven 
grounds  about  the  college  buildings.  Complaint,  however,  is  made  by 
the  president  of  the  State  Agricultural  Society  that  the  education  of  the 
students  does  not  sufficiently  inspire  them  with  the  nobility  of  the  farm- 
er's occupation,  as  well  as  its  profits,  which,  he  thinks,  is  apparent  from 
the  fact  that  not  more  than  one  out  of  four  of  the  young  men  who  gradu- 
ate there  embark  in  agricultural  pursuits  after  leaving  school. 

R.  P.  Johnstone,  secretary,  reports  the  financial  condition  of  the 
State  society  as  satisfactory.  Its  funds,  at  the  beginning  of  the  year, 
were  $7,304  40;  received  at  the  annual  fair,  $12,013  52;  paid  out  for 
premiums,  $14,819  00;  invested  in  normal  school  building  for  board  of 
education,  $3,250;  buildings,  rents  due,  &c,  $13,487  24;  available 
assets  of  the  society  January  1,  1869,  $14,655  27.  The  annual  fair  was 
not  a  great  success,  as  it  was  held  at  a  time  that  interfered  with  exhibi- 
tions in  the  neighboring  States,  and  when  farmers  were  busy  in  sowing 
their  winter  wheat.  In  the  divisions  of  horses,  implements,  and  machi- 
nery, however,  the  exhibition  was  never  excelled.  There  was  also  a 
larger  number  than  usual  of  exhibitors  of  long-wooled  sheep  from  Can- 
ada. The  urgent  demand  for  the  finer  kinds  of  long-wooled  fleeces  rs 
attracting  the  attention  of  farmers.  The  wool  produced  by  the  Leices- 
ter breed  is  most  in  request  from  its  softness,  gloss,  and  texture.  In 
horses  there  was  a  marked  improvement,  and  at  no  previous  exhibition 
has  there  been  so  fine  a  show  of  yonng  horses  possessing  the  best  qual- 
ities of  stock.  In  improved  breeds  of  cattle  the  State  is  still  deficient) 
and  is  far  from  having  as  large  a  stock  of  cattle  in  proportion  to  its  till- 
able hinds  as  there  should  be ;  statistics  showing  that  there  are  not  so 
many  cattle  kept  in  the  State  in  proportion  to  its  population  and  till- 
able lands  as  there  were  ten  years  ago.    The  production  of  pork  ha& 
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hardly  kept  pace  with  the  increase  of  consumption.  The  high  prices  in 
all  our  markets  justify  more  attention  to  the  breeding  of  swine,  and  no 
domestic  animals  give  a  quicker  return  for  care  and  intelligent  selection 
in  breeding.  The  exhibition  and  trials  of  agricultural  implements  and 
machinery  were  very  satisfactory.  The  season  was  unfavorable  for 
fruit  generally.  Only  one  farm  was  entered  for  premium.  Among  the 
specialties  at  the  exhibition  the  woolen  fabrics  from  the  new  mills  re- 
cently started  in  the  State  attracted  great  attention. 

Entomology,  or  the  science  of  insects,  involving  so  much  of  the  beau- 
tiful and  marvelous,  and  possessing  so  much  economic  importance,  re- 
ceives laudable  attention  in  this  State. 

The  destruction  of  forests  and  of  insectivorous  birds  and  animals  has 
destroyed  the  original  balance  in  nature,  and  left  the  insects  greatly  in 
excess  of  the  native  vegetation.  Millions  of  dollars'  worth  of  grain  and 
fruit  are  thus  annually  destroyed,  of  which  the  devastations  by  the 
Hessian  fly  and  wheat-midge  afford  melancholy  proofs.  That  merciless 
forager,  the  Colorado  potato  beetle,  (Doryphora  decem-lineata,)  has  not 
spread  or  made  much  progress  in  the  State.  The  only  efficient  remedy 
discovered  is  hand-picking ;  fowls  prefer  a  different  diet.  The  17-year 
locust  appeared  in  the  southern  counties,  but  without  doing  much  dam- 
age. The  oak-tree  caterpillar  (Dryocampa  senatoria)  has  become  fear- 
fully numerous  along  the  Michigan  Central  railroad.  For  three  years 
past  the  oaks  near  Kalamazoo  have  been  entirely  denuded  of  their 
leaves,  and  uearly  all  the  trees  first  attacked  have  died.  The  curious 
fact  has  been  noticed  at  the  agricultural  college  that  the  pupae  of  the 
tomato  worm  are  destroyed  in  great  numbers  by  skunks,  which  draw 
them  from  the  ground  among  the  tomato  plants.  The  codling  moth 
(Carpocapsa  pomonella)  has  become  a  great  nuisance  in  the  apple  orch- 
ards. The  best  remedy  is  to  feed  the  windfalls  which  contain  the  lar- 
va3  of  the  insects  to  the  hogs  as  fast  as  they  fall,  and  before  the  larva 
escape  from  the  apples  into  the  ground.  The  most  troublesome  insect 
at  present,  however,  in  Michigan,  is  the  oystershell  bark-louse,  (Aspidi- 
otw  conchiformis  of  Gmelin.)  Washing  the  trees  through  the  summer 
with  lye,  tobacco  water,  or  soap  suds  is  frequently  efficacious,  but  is  not 
always  to  be  relied  on,  unless  applied  just  after  the  insects  have  been 
hatched ;  kerosene  will  kill  any  insect,  or  the  vitality  of  any  egg  that  it 
touches. 

Reports  from  county  societies  state  that  increased  attention  is  being 
paid  to  the  culture  of  fruit;  orchards  and  vineyards  have  been  estab- 
lished, many  of  which  are  quite  extensive.  In  Spring  Lake  and  its 
immediate  vicinity,  not  exceeding  four  miles  from  any  point  in  the 
village,  although  not  over  five  per  cent,  of  what  is  planted  has  come 
into  beariug,  the  sales  of  fruit  last  year  exceeded  $37,000.  Of  grapes, 
the  Concord  and  Delaware  are  the  most  extensively  planted,  the  former 
taking  the  lead  of  all  varieties  on  account  of  its  hardy  character  and 
productiveness.  Next  to  the  peach,  the  grape  will  become  the  leading 
brauch  of  fruit  culture  along  the  lake  shore.  Peaches  on  higb  grounds 
seemed  to  escape  the  frosts  better  than  those  on  low  lauds;  and  those 
planted  where  water  could  stand  about  their  roots  were  almost  always 
badly  injured.  Trees  carefully  budded  in  the  fall,  if  the  buds  are  not 
swollen  by  warm  weather  at  that  season,  will  staud  the  cold  better, 
and  the  buds  will  live  even  if  the  mercury  sinks  as  low  as  15°  below 
zero ;  but  if  buds  are  swollen  in  the  fall  they  will  not  stand  cold  lower 
than  6°  below  zero.  To  a  complaint  that  trees  large  enough  to  bear 
ecu  tin  jie  barren  for  years,  some  members  thought  this  might  arise  from 
the  custom  of  nurserymen  budding  from  the  trimmings  of  small  trees 
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hi  the  nursery;  others  thought  that  buds  or  cions  inserted  in  a  young 
tree  will  grow  to  wood,  making  the  tree,  but  if  buds  were  inserted  in  a 
limb  of  bearing  age,  they  would  grow  into  fruit  spurs,  provided  the 
limb  is  left  whole.  Two  year  old  trees  are  considered  the  best  for 
transplanting,  as  the  fibrous  roots  will  all  be  preserved,  a  proper  head 
can  be  formed,  and  in  ten  years  after  planting  the  tree  will  be  as  much 
advanced  as  one  started  at  four  years  old. 

The  legislature  has  enacted  several  laws  of  immediate  interest  to 
farmers,  among  which  is  one  to  prevent  the  passage  of  Texas  cattle 
through  the  State  between  the  1st  of  March  and  the  1st  of  November ; 
others  to  provide  that  dry  packing  barrels  for  fruit,  roots  and  vegetables, 
shall  contain  two  and  a  half  bushels;  to  prevent  trespasses  upon  cranberry 
marshes;  relative  to  draining  swamps,  marshes,  aud  other  low  lands; 
to  protect  vineyards;  and  one  authorizing  counties  to  raise  taxes  for  the 
benefit  of  agricultural  societies,  "providing  that  no  horse-racing  is 
allowed  at  the  fairs  held  by  such  societies." 

WISCONSIN. 

The  Wisconsin  Agricultural  Society,  after  a  lapse  of  eight  years,  has 
issued  another  well-filled  volume,  which  comprises  a  condensed  account 
of  the  transactions  of  the  society  from  18G1  to  1869 ;  the  report  of  the 
commission  to  the  Uuiversal  Exposition  at  Paris,  and  the  proceedings 
of  the  State  Horticultural  Society  from  1864  to  1868,  inclusive.  The 
secretary  of  the  society,  J.  W.  Hoyt,  makes  a  general  report  on  the 
present  condition  of  agriculture  in  the  State,  which  is  full  of  valuable 
information  and  suggestions.  Under  the  stimulus  of  high  prices,  aud 
the  withdrawal  of  so  many  men  during  the  war,  farmers  paid  undue 
attention  to  the  culture  of  wheat,  as  the  best  paying  crop  for  those 
times,  but  its  continuous  cultivation  has  led  to  impoverishment  of  the 
soil.  There  is  now,  however,  steady  progress  in  systematic  farming. 
The  importance  of  drainage,  with  reference  to  the  general  health,  the 
improvement  of  the  soil,  and  the  quantity  aud  quality  of  the  crops,  is 
becoming  more  obvious.  The  deteriorating  effects  of  some  crops  aud 
the  ameliorating  influence  of  others  have  led  farmers  to  study  more 
carefully  the  adaptation  of  grain  to  particular  soils  and  conditions,  and 
to  admit  that  a  rotation  of  crops  aud  a  proper  manuring  of  lauds  are 
based  on  science  and  common  sense. 

The  old  rule  of  raising  wheat  universally,  year  after  year,  is  giving 
way  to  a  more  rational  practice;  crops  are  more  diversified;  and  clover, 
the  great  ameliorator  of  soils,  is  now  used  in  the  recuperation  of  thou- 
sands of  partially  exhausted  fields.  Wheat,  however,  so  long  the 
leading  crop  of  the  State,  has  hardly  lost  its  prestige,  25,000,000 
bushels  of  it  having  been  raised  in  one  year.  The  ravages  of  its  enemy, 
the  chiuch  bug,  (Micropus  leucopterus  of  Say,)  were  extensive  in  1864, 
1865,  and  1866,  but  the  extremely  cold  winters  that  succeeded,  or  other 
natural  causes,  have  uearly  exterminated  it. 

Although  potatoes  have  geuerally  escaped  the  rot,  they  have  suffered 
from  the  western  potatoe  bug,  which  seems  to  be  steadily  making  its 
way  eastward. 

Sorghum  became  an  important  crop  during  the  war,  and  in  1866,  its 
product  of  sirup  reached  in  value  half  a  milliou  dollars;  but  as  the 
prices  of  southern  and  foreign  sugar  declined,  sorghum  could  no  longer 
compete  with  the  sugar  caue  of  the  South.  Still  its  introduction  was  a 
great  blessing  to  the  West.  During  the  war  it  formed  a  very  fair  sub- 
stitute for,  the  saccharine  supply  of  the  Gulf  States.  Its  cultivation 
will  not  be  abandoned,  even  in  the  West,  as  many  have  acquired  a 
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fondness  for  its  peculiar  flavor,  and  will  raise  enough  for  their  own 
use. 

For  the  last  four  or  five  years  the  cultivation  of  hops  has  had  an 
extraordinary  run,  owiug  to  the  repeated  failures  of  the  crop  in  the 
Atlantic  States,  from  the  ravages  of  its  insect  foes.  The  climate  and 
soil  being  admirably  adapted  to  its  healthy  growth,  in  1866  the  business 
of  planting  and  poling  began  and  raged  like  an  epidemic;  the  next 
year  the  excitement  extended  over  the  whole  State,  coni|>tetely  revolu- 
tionizing its  agriculture ;  and  in  Sauk  county  alone  the  crops  exceeded 
4,000.000  pounds,  with  a  cash  valuation  of  over  $2,600,000.  But  the 
business  has  greatly  declined  in  the  past  three  years,  both  from  falling 
prices  and  the  depredations  of  the  hop  insect. 

The  manufacture  of  agricultural  implements  has  made  considerable 
advance  within  a  few  years.  A  single  firm  in  Madison  has  sold  six  thou- 
sand mowers  and  reapers  in  one  year.  The  large  cereal  crops  now 
grown  compel  farmers,  from  motives  of  economy,  to  throw  aside  their 
old  implements.  Not  ouly  mowers  and  reapers,  but  grain  drills,  sulky 
cultivators,  revolving  steel -toothed  rakes,  horse  hay  forks,  and  nunier* 
ous  other  inventions  of  great  value  are  sold  in  incredible  numbers, 
demonstrating  the  thrift  and  enterprise  of  the  formers,  as  well  as  the 
incalculable  benefits  conferred  upon  agriculture  by  the  mechanic  arts. 

Thorough- bred  animals  of  every  class  are  becoming  more  common, 
ftttd  their  influence  upon  the  native  stock  is  marked.  Farmers  hojie  to 
rival  Vermont  and  Michigan  in  breeding  fine  horses  and  sheep,  Ken- 
tucky in  cattle,  and  perhajw  New  York  in  the  dairy  business.  Of  horses, 
Wisconsin  can  already  boast  of  some  of  the  finest  specimens  in  the 
West,  and  the  number  is  being  steadily  increased  by  the  constant  pro- 
duction and  the  imi»ortation  of  superior  thorough-breds.  Cattle  breed- 
ing has  not  received  its  proper  share  of  attention,  owing  partly  to  the 
g'eat  interest  concentrated  in  wool-growing.  The  Durhams  and 
evons  are  the  favorite  breeds,  the  former  for  beef  and  the  latter  for 
work ;  there  are  also  a  few  small  herds  of  Alderueys  and  Ayrshires. 
The  establishment  of  cheese  factories  in  various  parts  of  the  State  has 
resulted  in  a  more  uniform  product,  and  of  better  average  quality  to 
begin  with,  with  promise  of  greater  improvement,  through  more  care- 
fdJ  study  of  the  scientific  principles  involved.  Such  has  oeen  the  suc- 
cess of  these  factories  in  New  England  and  the  Middle  and  Western 
States,  that  the  product  of  cheese  has  increased  from  6,500,000  pounds 
in  1857,  to  100,000,000  in  1807,  resulting  also  in  the  manufacture  of  an 
article  nt  to  be  exported,  which  could  not  be  said  of  the  four  or  five 
millions  of  pounds  shipped  twenty  or  thirty  years  ago.  When  butter- 
making  comes  to  have  a  part  in  the  plan  of  these  associated  dairies,  its 
average  quality  and  quantity  will  be  improved  in  the  same  ratio. 

The  undulating,  and  in  some  instances  hilly  surface  and  pure,  dry 
atmosphere  of  Wisconsin  are  admirably  adapted  to  sheep  husbandly; 
and  a  remarkable  increase  in  the  value  of  sheep  and  wool  is  noticed. 
In  1860  the  amount  of  wool  produced  was  915,073  pounds^vahied  at 
$331,147;  in  1865,  2,584,019  pounds;  value,  $1,916,248.  Wool  must 
always  be  a  staple  crop,  and  eventually  the  bulk  of  its  production  will 
fall  to  those  portious  of  the  country  best  endowed  by  nature  for  this 
purpose.  The  cashmere  goats  introduoed  into  the  United  States  twenty 
years  since  (originally  but  nine  animals,  two  males  and  seven  females) 
have  multiplied  until  their  progeny  are  found  In  nearly  every  State, 
Wisconsin  included.  The  great  value  of  their  white,  wavy,  silk-like 
fleece  renders  this  breed  a  very  desirable  acquisition.  Their  adapt- 
ability to  this  climate, -colder  than  their  native  habitat,  is,  perhaps,  not 
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wholly  settled ;  still,  with  good  care,  they  have  passed  satisfactorily 
through  several  seasons  in  Wisconsin  and  other  equally  cold  States. 

The  climate  of  Wisconsin  has  generally  been  considered  unpropitious 
for  the  culture  of  the  vine,  but  with  care  and  painstaking  all  the  hardy 
grapes  of  the  Atlautic  States  seem  to  thrive.  The  Concord  is  the  fa- 
vorite variety.  The  Delaware  stands  next  in  general  estimation.  There  is 
little  or  no  trouble  from  any  of  the  usual  diseases  of  the  vine,  which 
cultivators  consider  another  illustration  of  the  beautiful  law  of  compen- 
sation that  always  exists  in  nature.  What  Wisconsin  lacks  in  length 
of  season  is  made  up  in  soil,  while  the  latter  is  suited  to  the  character 
trf  the  climate.  The  climate  inflicts  less  injury  on  their  grape  vines  than 
on  anything  else  grown  in  their  orchards  or  gardens.  In  prejiaring  the 
soil  for  gra|>e-growiug  it  should  be  merely  broken  up  twenty  to  twenty- 
four  inches  deep,  no  manure  being  necessary  till  the  second  or  third 
year,  when  a  slight  top-dressing  may  be  applied.  Many  kinds  of  apples, 
pears,  plums,  and  smaller  fruits  thrive  well,  and  are  now  raised  in  suffi- 
cient quantities  for  the  home  demand.  But  a  longer  ex|>erience  is  ueoes- 
sary  before  making  up  lists  of  the  fruits  best  adapted  to  the  State, 
The  legislature  has  passed  several  judicious  laws  relative  to  the  plant- 
ing and  preservation  of  fruit  trees,  and  to  encourage  the  planting  and 
growth  of  forest  trees  in  the  form  of  tree-belts.  Where  the  owner  of 
five  acres  plants  one-fifth  of  his  land  in  forest  trees,  in  the  form  of  tree- 
belts  as  a  protection  against  severe  winds,  the  laud  so  occupied  is  ex- 
empt from  taxation  till  the  trees  reach  the  height  ot  twelve  feet,  after 
which  the  owner  is  to  receive  an  annual  bounty  of  two  dollars  |>eracre. 
The  width  of  the  belt,  the  trees  of  which  it  is  to  be  composed,  and  other 
details,  are  prescribed  in  the  act. 

The  interests  of  mining,  lumbering,  manufacturing,  education,  &cn 
are  amply  discussed.  Wisconsin  exceeds  all  the  other  States  in  the 
production  of  lead,  and  is  second  to  but  one  State  in  the  production  of 
iron  ore.  The  value  of  her  lumber  and  shingles  exceeds  $10,000,000 
per  annum ;  of  agricultural  implements  and  machinery,  $4,000,000.  The 
value  of  her  manufactures  is  estimated  at  $40,000,000. 

The  financial  condition  of  the  State  society  is  stated  to  be  satisfactory. 
The  receipts  forl8G8  were  $12,857  04;  disbursements,  $12,500  54.  The 
number  of  life  members,  at  a  subscription  of  $20  each,  exceeds  Ave 
hundred. 

INDIANA. 

The  tenth  annual  report  of  the  Indiana  State  Board  of  Agriculture, 
for  1868,  contains  the  proceedings  of  the  board,  abstracts  of  the  reports 
of  many  of  the  local  societies  of  the  State,  the  proceedings,  correspond- 
ence, and  discussions  of  the  American  Convention  of  Cattle  Commis- 
sioners, held  at  Springfield,  Illinois,  besides  essays  on  various  subjects 
connected  with  farming.  The  financial  condition  of  the  board  is  quite 
satisfactory;  receipts,  $36,775  93;  disbursements,  $22,046  83;  leaving  a 
balance  in  the  treasury  of  $14,729  10.  The  board  is  entirely  out  of 
debt,  and  owns  the  valuable  fair  grounds  in  Indianapolis,  comprising 
thirty-six  acres,  with  buildings.  The  fair  in  1868  was  a  success,  up- 
ward of  fifty-two  thousand  admission  tickets  having  been  sold.  The 
exhibition  of  live  stock  was  good,  notwithstanding  the  prevalence  of 
the  cattle  disease  in*  the  State.  The  mechanical  department  was  never 
surpassed  in  the  West ;  fully  four  acres  being  densely  covered  with  saw- 
mills, reapers,  mowers,  threshers,  cultivators,  separators,  and  other  me- 
chanical and  farming  implements.  The  exhibition  of  fruits  was  excel- 
lent, but  that  of  farm  products  fell  short  of  that  of  the  previous  year. 
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E.  T.  Brown,  iii  an  essay  on  Indian  corn  and  wheat  recommends 
that  seed  corn  be  selected  in  the  fall,  before  the  crop  is  gathered.  A 
large  stalk,  thick  rather  than  taU,  bearing  two  well-developed  ears, 
the  grains  well  set  in  regular  rows  on  the  cob,  and  well  ^filled  out  to 
the  end  of  the  ear,  should  govern  the  selection.  By  this  course  the 
ears  that  ripen  earliest  can  be  chosen,  and  the  crop  be  thus  improved 
in  regard  to  the  period  of  ripening. 

More  stalks  of  corn,  and  probably  more  bushels,  m$y  be  raised  on  an 
acre  by  drilling  the  seed  in  rows  five  feet  apart,  allowing  about  six 
inches  to  the  stalk  in  the  row,  than  by  the  usual  method  of  planting  in 
hills  5  but  as  drilled  corn  can  be  plowed  in  only  one  direction,  it  will  re- 
quire more  hard  labor  in  its  cultivation,  and  at  the  present  high  price 
of  labor  it  is  best  to  plant  in  hills,  four  stalks  to  the  hill,  four  feet 
apart  for  the  larger  sorts,  and  for  the  smaller  kinds  three  stalks  to  the 
hill,  three  feet  apart.  Grain  dealers  say  that  pure  white  and  pure  yel- 
low varieties  have  a  much  higher  market  value  than  the  mixed  sorts. 
Pure  white  varieties,  it  is  thought,  produce  more  to  the  acre.  No 
strictly  merchantable  white  corn  can  be  grown  on  a  red  cob.  Corn 
should  be  planted  either  so  early  that  it  will  be  well  up  before  the  May 
rains,  or.  still  better,  be  delayed  until  after  these  rains,  as  it  will  not 
sprout  ii  the  temi>erature  of  the  ground  is  below  60° ;  if  lower  than 
that,  with  much  moisture,  the  corn  will  rot.  The  large  sugar  corn  in- 
troduced through  the  Department  of  Agriculture  bids  fair  to  be  a  val- 
uable  acquisition  where  the  crop  is  fed  to  cattle,  being  early,  of  medium 
size,  and  yields  one  to  four  ears  to  the  stalk.  Cattle  prefer  it  to  otber 
corn ;  it  possesses  a  larger  proportion  of  oil  and  other  fattening  quali- 
ties ;  the  fodder  is  also  preferred.  As  a  corn-producing  State,  Indiana 
stood  the  fifth  in  1840,  the  fourth  in  1850  and  1860,  and  in  1867  it  was 
the  second,  the  crop  exceeding  S0,000,000  bushels.  L.  B.  Browu  ob- 
tained the  premium  of  $10  for  the  best  half  bushel  of  spring  wheat; 
the  variety  was  the  Amautka,  a  hard  spring  wheat  introduced  by  the 
Department  of  Agriculture ;  it  was  sown  in  drills,  March  20,  about 
three  pecks ;  cost  of  producing  the  crop,  including  the  seed,  $6 ;  yield, 
thirty-three  and  one-half  bushels  per  acre.  Spring  wheat  is  but  little 
cultivated  in  Indiana,  but  farther  west  it  is  largely  grown  in  the  prairie 
regions.  A  white  wheat,  originally  received  from  the  Department  of 
Agriculture,  attracted  special  attention  at  the  exhibition,  and  fifty 
bushels  for  seed  were  sold  by  sample.  The  white  Tappahanuoek,  also 
exhibited,  was  in  great  demand  for  seed.  Though  wheat  is  cultivated 
over  a  wide  belt  of  the  earth's  surface,  it  attains  its  highest  perfection 
only  under  certain  well-defined  conditions  of  climate.  It  will  endure  a 
very  low  winter  temperature  without  injury,  if  that  temperature  is  uni- 
form. Frequent  and  sudden  changes  from  heat  to  cold,  or  worse,  from 
cold  to  heat,  will  soon  kill  it.  Snow  furnishes  the  most  perfect  pro- 
tection, and  where  the  surface  is  covered  with  snow  in  the  winter  will 
be  found  the  best  wheat  climate,  other  things  being  equal.  From  the 
time  the  head  begins  to  appear  till  it  is  harvested,  wheat  demands  cool, 
dry  weather;  and  the  cool  summers  of  England  have  much  to  do  in 
producing  their  premium  crops  of  fifty  or  sixty  bushels  per  acre;  to  the 
same  cause  California  and  Oregon  owe  their  large  wheat  crops.  It  is  a 
great  error  to  permit  wheat  to  become  too  ripe  before  it  is  cut.  As  soon 
as  the  milk  has  fairly  disappeared  from  the  grainy  and  while  it  is  yet 
soft,  it  should  be  harvested ;  the  grain  will  thus  retain  its  plumpness, 
the  bran  will  be  thinner,  and  the  dour  fairer  and  sweeter. 

Dr.  W.  B.  Fletcher,  of  Indianapolis,  furnishes  valuable  observations 
on  the  Texas  cuttle  plague.    After  describing  the  ravages  of  this  dis- 
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ease,  where  native  cattle  had  been  pastured  after  Texas  droves,  and  had 
drunk  of  streams  below  those  pastures,  he  says,  the  cattle  of  John 
Austin,  who  keeps  a  dairy  of  thirty  cows,  that  occupied  an  adjoining 
pasture,  but  did  not  driuk  of  the  same  water,  escaped.  From  the  gen- 
eral character  of  the  cases  coming  under  his  observation,  Dr.  Fletcher's 
conclusions  are,  that  these  cattle  became  diseased  from  drinking  water 
in  which  the  Texas  cattle  had  been  standing;  the  cattle  of  Mr.  Austin 
had  access  to  the  /Texas  cattle  over  the  fence,  but  not  by  the  water  or 
grass,  and  no  one  of  his  dairy  stock  was  affected.  Dr.  Fletcher  believes 
the  disease  to  be  a  fever  arising  from  a  blood  poison  conveyed  to  the 
water  or  herbage  by  Texas  cattle,  and  from  thence  to  our  native  stocK; 
for  it  is  one  thing  constantly  noticed  that  our  stock  must  go  upon  the 
same  pasture,  road,  or  water  as  the  Texas  cattle,  to  be  infected.  Home- 
bred animals  licking  the  Texas  cattle  over  a  fence  and  rubbing  upon 
the  same  seem  not  to  be  infected.  In  relation  to  treatment,  his  own 
convictions  are  that  the  "disease  demands  the  same  care  and  attention 
that  a  human  being  would  require  when  stricken  down  with  some  per- 
nicious fever.  The  animal  should  be  removed  from  others,  and  be  well 
sheltered,  and  food  and  water  should  be  administered  at  regular  inter- 
vals, for  if  this  is  not  done,  the  animal  must  perish  from  exhaustion  by 
starvation.  Touic  medicines  might  be  given  with  the  food,  and  nature, 
thus  supported,  might  have  a  chance  to  struggle  through  the  dire 
calamity." 

The  aggregate  of  the  apple  crop  for  1867  exceeded  9,000,000  bushels ; 
peaches  1,400,000  bushels;  the  commercial  value  of  these  two  orchard 
fruits  exceeding  $8,000,000.  Grapes,  pears,  quinces,  &c,  add  largely  to 
the  value  of  the  fruit  crop  of  the  State.  These  amounts  will  be  largely 
increased  as  a  more  correct  knowledge  of  the  best  methods  of  cultiva- 
ting orchards  and  destroying  the  iusect  enemies  of  the  fruit  shall  stimu- 
late the  grower  to  put  forth  his  best  efforts.  The  commercial  value  ot 
the  apple  crop  of  the  little  county  of  Lake,  in  the  extreme  north-west 
corner  of  the  State,  in  1868,  was  at  least  $100,000. 

IOWA. 

Dr.  J.  M.  Shaffer,  secretary  of  the  State  Agricultural  Society,  calls  at- 
tention to  the  imperative  necessity  of  supplying  the  want  of  timber  by 
artificial  groves.  The  legislature  has  exempted  from  taxation  for  ten  years 
to  the  amount  of  $100  property  of  any  person  who  will  cultivate  an  acre 
of  forest  trees  for  timber,  and  to  the  amount  of  $500  of  all  who,  within 
the  year,  will  cultivate  an  acre  of  fruit  trees ;  also  the  same  amount  for 
every  mile  of  shade  trees  planted  along  any  highway.  The  good  results 
of  this  law  are  already  visible  in  almost  every  county. 

The  Colorado  potato  beetle,  the  great  pest  of  western  potato  fields, 
was  less  destructive  than  in  some  previous  years ;  but  another  enemy, 
the  old-fashioned  blistering  beetle,  (Lytta  vittato,)  committed  such  rav- 
ages in  the  southern  and  south-eastern  counties  of  the  State  as  to  occa- 
sion almost  a  total  failure  of  the  potato  crop  there.  So  destructive  is 
this  beetle  that  in  less  than  twenty-four  hours  after  it  makes  its  appear- 
ance in  a  potato  field  there  is  nothing  to  be  seen  but  rows  of  stalks 
stripped  of  every  vestige  of  foliage,  and  in  spite  of  favorable  rains  and 
sunshine  to  recuperate  the  wasted  energies  of  the  plant,  the  farmer  fincjs 
at  harvest  time  nothing  left  for  his  labors.  The  "  hateful  grasshopper ," 
(Caloptenus  sprctus,  Walsh,)  from  the  Rocky  Mountains,  was  also  very 
destructive  to  the  grain,  potato,  and  fruit  crops  in  many  parts  of  the 
State.  The  loss  of  wheat  alone,  by  its  ravages,  is  estimated  at  half  a 
million  bushels. 
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Complaint  is  made  that  fanners  are  too  indifferent  to  the  introduction 
of  improved  breeds  of  cattle,  and  are  too  easily  satisfied  with  common 
scrub  stock.  Although  a  few  persons  have  introduced  thorough-bred 
animals,  and  have  taken  proper  care  in  rearing  them,  a  majority  of  far- 
mers are  content  to  follow  the  old  routine.  Stock  receive  little  atten- 
tion in  wiuter,  but  eke  out  their  living  on  prairie  pasture  and  prairie 
bay,  with  little  or  no  grain.  At  the  end  of  three  years  the  steer  is  pot 
in  market,  and  much  of  his  price  is  considered  clear  gain.  The  legisifr 
ture  has  passed  an  act  to  prevent  the  importation  of  Texan  or  Southern 
cattle,  and  the  spread  of  the  so-called  Texan  or  splenic  fever  among 
the  cattle  of  Iowa.  Considerable  attention  is  paid  to  the  raising  of 
horses,  which  find  a  ready  home  market  at  $100  to  $150  each.  For  aaH 
sorts  of  work,"  the  Morgan  breed  is  generally  preferred. 

More  improvement  is  visible  in  the  breeds  of  swine  than  in  any  other 
branch  of  stock  raising.  All  counties  in  the  State  report  the  introduc- 
tion of  new  breeds  and  new  methods  of  crossiug,  rearing,  and  feeding 
them.  The  Magie,  the  Chester,  and  the  Berkshire  are  in  the  bighea* 
repute*  Formerly  the  shipment  of  hogs  to  market  was  confined  to  ear* 
tain  months;  now,  by  the  facilities  of  railroads,  there  is  a  constant 
stream  eastward,  embracing  July  and  August,  as  well  as  December  a&d 
January.  This  is  one  of  the  chief  elements  of  the  wealth  of  the  Stale, 
and  by  it  the  enormous  crops  of  corn  find  an  easy  market,  and  fanners 
at  all  seasons  have  about  them  a  product  readily  convertible  into  cash. 
The  hog  cholera,  sudden  in  its  attack  and  spread,  has  been  equally  sud- 
den in  its  departure;  it  occasioned  great  losses.  No  other  diseases 
have  prevailed,  and  ordinary  skill  and  management  have  insured  re- 
munerative returns.  The  number  of  bogs  shipped  east  in  1888  exceeded 
430,000 ;  a  great  increase  over  any  previous  year,  though  but  one-fourth 
the  number  raised,  the  remainder  being  required  for  home  consumption, 
and  for  shipment  South  by  steamers,  and  West  by  the  Union  Pacific 
railroad. 

Sheep  husbandry  has  had  its  usual  revulsions,  and  the  fluctuations  ia 
the  price  of  wool,  the  vexatious  ravages  of  dogs,  diseases,  want  of  tame 
pastures,  hard  winters,  &c,  have  proved  discouraging.  The  Cotswolds, 
Southdowns,  and  other  mutton  sheep  have  been  introduced  in  a  few 
counties,  and  are  considered  profitable,  notwithstanding  the  drawbacks 
named.  Sheep  farming  was  at  its  height  in  1864,  when  upward  of 
one  hundred  and  fifty  thousand  sheep  were  taken  into  the  State.  The 
revulsions  and  fluctuations  in  this  business,  however,  have  not  been 
without  their  value.  Farmers  have  learned  that  tame  pastures,  pro- 
tection from  worthless  dogs,  from  the  blasts  of  wiuter,  and  the  accidents 
of  all  seasons,  and  greater  skill,  science,  and  preparation  are  essential 
to  success.  The  shiprneuts  of  wool  in  1868  exceeded  2,000,000  pounds — 
about  the  same  as  the  year  previous. 

The  area  planted  in  corn  exceeded  by  many  thousands  of  acres  the 
highest  uumber  ever  before  grown  in  the  State ;  but  the  unusual  drought 
and  the  frost  of  September  17  reduced  the  aggregate  yield  below  ex- 
pectation. Of  wheat  the  acreage  and  the  average  yiekl  were  uuparaileled. 
In  the  Southern  Counties  the  winter  wheat  produced  an  excellent  crop, 
and  in  the  great  spring  wheat  region  of  the  North  the  yield  was  vast  in 
quantity  and  of  superior  quality.  In  I860  the  crop  amounted  to 
14,635,520  bushels,  averaging  fourteen  bushels  per  acre.  The  shipments 
over  eight  railroads  in  1863  were  3,331,769  bushels;  this  amount  was 
increased  anuually  till  1868,  when  it  reached  8,836,243  bushels.  Barley 
is  a  sure  crop,  though  the  great  fluctuations  in  price  have  prevented  its 
adoption  as  a  standard  grain.    The  product  of  1866  was  1,197,729  bush- 
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els,  Reports  indicate  a  large  increase  in  the  breadth  of  land  sown  in 
1868.  There  is  not  barley  enough  produced  in  the  Union  to  supply  the 
demand  of  the  ale  and  beer  brewers  and  drinkers,  and  Large  importa- 
tions are  made  from  Canada,  and  shipments  have  been  made  from  the 
continent  of  Europe  to  Chicago.  Of  rye  there  has  been  a  large  increase. 
Ouly  a  few  years  ago  it  would  not  bear  shipment,  but  was  sold  from  25 
to  40  cents  per  bushel,  and  chiefly  used  in  feeding  hogs.  It  is,  perhaps, 
one  of  the  crops  the  least  liable  to  failure.  Experiments  have  beeu  made 
in  three  distinct  parts  of  the  State  with  the  White  Polish  oats  intro- 
duced by  the  Department  of  Agriculture,  and,  though  conducted  under 
unfavorable  circumstances,  from  drought  and  grasshoppers,  they  gave 
very  encouraging  results  in  weight  and  product. 

Tame  grasses  are  rapidly  takiug  the  place  of  the  wild  prairie  grass, 
though  a  large  portion  of  the  western  and  north  western  parts  of  the 
Stale  still  derives  its  hay  and  much  of  its  pasturage  from  the  native 
prairie  growth.  The  southern  counties  are  liberally  supplied  with 
meadows  of  timothy  and  clover,  while  the  woodlands  and  open  plaees 
have  long  been  covered  with  white  clover  and  a  species  of  blue  grass.  The 
yield  is  very  large  of  both  wild  and  tame  grasses,  and  immense  quantities 
of  seed  are  shipped  eastward.  The  Burlington  and  Missouri  River  rail' 
road,  running  a  little  south  of  the  center  of  the  region  indicated,  sent 
forward  1,918,931  pounds,  against  100,G17  pounds  imported ;  while  no 
mention  of  this  product  is  made  by  any  of  the  roads  in  the  north  part  of 
the  State. 

The  committee  appointed  to  procure  information  on  artificial  groves, 
or  the  culture  of  forest  trees,  in  Iowa,  made  an  elaborate  report,  giving 
the  results  of  inquiries  in  various  counties,  on  the  best  kind  of  trees  for 
the  purpose,  the  planting  and  cultivation  of  the  same,  and  the  results. 
This  important  subject  has  not  received  that  attention  from  the  farmers 
of  the  State  that  it  deserves.  Iowa  is  nearly  in  the  center  of  the  great 
region  of  treeless  plains  extending  from  Indiana  to  the  Rocky  Moun- 
tains, about  one  thousand  miles,  and  in  the  other  direction  more  than  a 
thousand  miles,  from  Texas  to  Northern  Minnesota.  The  surface  of  this 
immense  system  of  prairies,  an  area  of  nearly  a  million  square  miles,  or 
a  space  more  than  fifteen  times  the  extent  of  Iowa,  is  broken  only 
by  the  valleys  of  the  rivers  and  their  tributaries,  and  the  belts  of 
the  adjacent  forests.  Of  the  35,604,416  acres  in  Iowa,  there  is  scarcely 
one-twentieth  part  timbered,  even  inoluding  the  scattered  outside  trees 
and  brushy  borders  of  the  limited  and  irregular  forests.  The  profior* 
tion  of  forest  to  prairie  is  less  in  proceeding  westward  from  the  Missis- 
sippi and  northward  from  Missouri.  Forests,  for  timber  and  for  protec- 
tion from  the  cold  winds  of  winter,  are  really  the  great  want  of  the  State. 
The  correspondence  from  several  counties  contains  interesting  facts 
and  suggestions  on  the  most  suitable  trees  for  this  purpose,  the  methods 
of  planting,  and  estimates  of  the  profits  of  timber-culture,  apart  from 
its  other  advantages.  Reliance  must  be  placed  on  such  of  the  native 
species  of  trees  as  are  free  from  the  depredations  of  insects  while  grow- 
ing to  a  size  for  use  or  to  maturity.  It  is  thought  that  the  walnut,  the 
maple,  the  hickory,  the  oak,  and  the  Cottonwood,  with  a  few  of  the  best 
evergreens,  all  western  trees,  will  prove  the  most  profitable  varieties  for 
culture. 

The  reports  from  county  societies  show  that  increased  attention  is  being 
paid  to  the  cultivation  of  fruit,  particularly  the  apple  and  the  grape, 
New  orchards  and  vineyards  are  being  planted  all  over  the  State.  The 
Concord  is  the  favorite  grape,  though  mauy  others  are  grown.  The  grape 
crop  was  enormous  and  the  fruit  superb ;  hfty  thousand  gallons  of  wiije 
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were  made  in  Des  Moines  County  alone.  Still  the  demand  for  fruit  is  a 
great  way  in  advance  of  the  supply.  President  Grinnell,  of  the  Horti- 
cultural Society,  states  that  while  the  swine  raised  in  the  State  outnum- 
ber the  people  by  one-half,  there  is  scarcely  half  a  pound  of  grapes,  and 
but  a  single  bearing  apple  tree,  for  each  person.  Suel  Foster  raised  seven 
thousand  pounds  of  grapes  per  acre.  It  is  stated  that  they  pay  a  reason- 
able profit  at  five  cents  per  pound.  Twenty  years  ago  it  was  thought 
apples  would  become  a  drug  in  the  market,  instead  of  which  they  have 
been  advancing  in  price  all  the  time.  It  will  be  the  same  with  grapes; 
there  is  no  fear  of  glutting  the  market.  No  manure  is  required  in  the 
culture.  President  Matthews  has  tested  one  hundred  varieties  of  the 
grape,  none  of  which  were  troubled  with  mildew,  except  when  manure 
was  used,  all  the  elements  required  by  the  vineand  fruit  existiug  in  the 
natural  soil.  The  blight  has  proved  quite  a  discouragement  to  pear 
culture.  The  small  fruits  and  berries  have  yielded  good  crops.  Univer- 
sal complaint  is  made  of  the  imposition  practiced  by  tree  peddlers. 

Efforts  to  form  an  agricultural  museum  at  the  capital  have  met  with 
a  satisfactory  measure  of  success.  It  already  comprises  a  collection  of 
textile  fabrics,  seeds,  and  grains  from  the  Paris  Exposition,  represent- 
ing a  large  number  of  the  nations  of  the  world ;  about  four  hundred 
specimens  of  sorghum  sugar  and  sirup,  and  the  seeds  and  grains  of  Iowa. 
A  moderate  outlay  would  render  practicable  a  complete  representation 
of  the  products  of  the  State;  of  all  noxious  and  friendly  insects;  of  all 
birds,  animals,  and  reptiles  visiting  or  inhabiting  the  State;  of  all  soils, 
minerals,  &c;  an  exhibition  at  once  attractive  and  valuable  to  the 
farmer,  miner,  and  man  of  science.  These  things  would  assist  the  legis- 
lator in  providing  for  the  extermination  of  injurious  birds,  and  the  pro- 
tection of  those  beneficial  to  the  farmer  and  horticulturist,  besides  aiding 
him  in  other  directions.  More  stringent  laws  are  urged  for  the  protec- 
tion of  game  and  useful  birds.  It  is  asserted  that  destructive  insects 
are  increasing  every  year,  and  that  they  destroy  as  great  an  amount  of 
food  as  is  saved. 

Every  county  and  district  agricultural  society,  on  complying  with  cer- 
tain conditions,  receives  from  the  State  an  amount  equal  to  that  raised 
during  the  year  from  actual  membership,  up  to  $200.  This  measure  has 
led  to  very  satisfactory  results,  causing  a  great  increase  in  the  number 
of  societies,  and  giving  additional  interest  to  agricultural  fairs,  which 
are  rapidly  becoming  popular,  as  affording  instruction,  profit,  and  amuse- 
ment. The  receipts  of  the  county  societies  in  18G8  were  $53,470 ;  amount 
paid  in  premiums,  $33,990;  both  items  being  about  double  in  amount  of 
those  of  the  previous  year.  The  total  amount  of  State  appropriation  in 
aid  of  the  State  and  county  societies,  in  1808,  exclusive  of  publishing 
the  Transactions  of  the  previous  year,  was  $11,957 — a  trifling  sum  in 
view  of  the  vast  interests  which  these  organizations  represent. 

MISSOURI. 

The  fourth  annual  report  of  the  State  Board  of  Agriculture  for  1868 
is  much  larger  than  any  preceding  one,  and  contains  valuable  mat- 
ter. It  comprises  the  report  of  the  State  entomologist,  of  nearly  two 
hundred  pages,  describing  the  noxious,  the  beneficial,  and  other  insects 
of  the  State,  including  the  fullest  account  yet  published  of  the  Cicada, 
or  seventeen  years' locust ;  the  proceedings  of  the  American  Conven- 
tion of  Cattle  Commissioners,  at  Springfield,  Illinois,  to  investigate  the 
subject  of  the  cattle  plague;  the  lectures  of  the  professors  of  the  Illi- 
nois Industrial  University ;  and  the  proceedings  of  the  Missouri  State 
Horticultural  Society. 
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A.  M.  Garland,  in  his  lecture,  says  that  in  Spain  there  is  an  old  prov- 
erb that  "  Gold  springs  up  where  the  foot  of  the  sheep  has  trod."  This 
is  true  as  applied  to  the  wealth  hidden  and  undeveloped  in  the  soil. 
Beneath  their  "golden  hoofs"  the  fields  of  Great  Britain,  after  centu- 
ries of  cultivation,  rival  in  the  production  of  wheat,  and  excel  in  their 
yield  of  grains,  the  fertile  lands  of  the  Western  States.  The  facility 
with  which  the  product  of  sheep  is  taken  to  market  is  a  great  argument 
in  its  favor.  It  requires  one-half  to  two-thirds  of  the  Indian  corn  sent 
to  the  eastern  markets  to  pay  its  railroad  freight.  As  sheep  are  usually 
fed  in  the  West,  it  requires,  say,  one  bushel  of  corn  to  make  one  and 
one-fourth  pound  of  wool,  hence  the  corn  transformed  into  wool  can  be 
sent  to  the  same  markets  at  one-tenth  to  one-twentieth  of  its  selling 
price.  Of  the  38,000,000  sheep  now  in  the  United  States,  much  the 
larger  portion  is  of  the  Merino  family  and  its  crosses.  The  American 
Merino  has  been  brought  to  so  high  a  state  of  perfection  in  Vermont 
that  it  furnishes  a  greater  return  in  wool  and  mutton  than  any  other 
breed.  The  mild  climate  of  Missouri  is  very  favorable  for  rearing 
sheep;  they  are  wintered  on  prairie  hay  and  corn,  and  foddered  abun- 
dantly on  the  latter  article,  consuming  about  two  bushels  per  head  in 
four  months.  In  the  south-western  part  of  the  State  they  are  not  shel- 
tered in  winter,  nor,  indeed,  are  any  other  domestic  animals,  except 
work  horses.  Formerly  eastern  buyers  visited  Missouri  and  bought  the 
clips  of  wool  where  it  was  bulked  in  the  barn ;  now  the  wool-growers 
sack  and  ship  it  as  soon  as  sheared. 

Dr.  Warder  recommends  greater  attention  to  the  culture  of  fruit, 
particularly  the  apple,  as  an  article  conducive  to  health,  generally 
profitable  in  market  in  a  pecuniary  view,  and  consumed  with  avid- 
ity by  stock  animals.  Swine  will  fatten  on  sweet  apples,  which  also  in- 
crease the  flow  of  milk  in  cows.  Apples  can  be  raised  on  portions  of 
the  farm  not  adapted  to  other  crops.  Details  are  given  on  the  culture 
of  the  proper  sorts  for  a  succession  through  the  season.  Grapes  and 
the  smaller  fruits  are  also  recommended.  The  pear  blight  has  made 
great  havoc  in  many  orchards,  some  growers  losing  two-thirds  of  their 
trees.  Notwithstanding  the  poor  crops  of  apples  for  several  years, 
from  the  destruction  of  forests  and  other  causes,  the  planting  of  or- 
chards is  rapidly  increasing. 

Dr.  L.  D.  Morse  recommends  the  orchard  grass  as  the  most  abiding 
of  all  grasses ;  it  is  sown  to  advantage  with  clover ;  grows  quick  when 
cropped  by  cows  and  sheep ;  is  suited  to  all  arable  soils,  and  makes 
good  pasturage  after  a  rest  of  five  days  from  being  fed  close.  The  well- 
known  Kentucky  blue  grass  is  also  recommended  for  the  limestone  dis- 
tricts.   Mr.  Flint  says: 

Whoever  has  limestone  land  has  "blue  grass ;  whoever  has  bine  grass  has  the  basis 
of  all  agricultural  prosperity ;  and  that  man,  if  he  has  not  the  finest  horses,  cattle, 
and  sheep,  has  no  one  to  blame  but  himself. 

George  Husmann  asserts  that  thousands  of  pounds  of  grapes  are  now 
produced  where  one  pound  was  grown  twenty  years  ago,  and  that  this 
luscious  fruit  is  now  within  the  reach  of  all.    He  has  tasted  wines  from 
all  countries,  at  fabulous  prices,  but  predicts  that  in  twenty  years  we 
shall  rival  wine-producing  nations  and  export  wines  to  all  couutries. 
The  cultivation  of  the  grape  is  rapidly  increasing,  and  it  is  already  the 
most  important  fruit-growing  interest  in  the  State.    While  the  markets 
are  well  supplied  with  this  fruit,  the  great  bulk  of  the  crop  is  made 
into  wine.     In   wine-making  an  intelligent  mingling  ol    varieties  U 
recommended.    The  additioi*  of  even  live  or  ten  per  cent,  of  the  most 
of  Norton's  Virginia  to  that  of  the  Concord  evidently  improve*  ^ 
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latter.  These  two  kinds  continue  to  be  the  leading  varieties  cultivated. 
(The  delicious  bouquet  of  Longworth's  Catawba  wine  is  said  to  be  de- 
rived from  a  slight  mingling  of  the  juice  of  the  Scuppernong.)  The 
grape  crop  of  1868  was  excellent  throughout  Missouri.  The  Concord 
maintains  its  high  reputation  in  all  parts  of  the  State,  It  should  be 
planted  eight  by  twelve  to  sixteen  feet  apart.  This  distance  makes  a 
great  difference  in  the  labor,  and  in  five  years  one  has  more  fruit,  and 
the  vines  will  last  longer.  The  Concord,  with  ample  room,  frequently 
produces  one  hundred  pounds  to  the  vine.  Mr.  Husmann  recommends, 
for  wines  resembling  Hock  or  Rhenish,  the  Delaware,  Taylor,  Rogers's 
Hybrids,  Nos.  1  and  9,  Cassady,  and  Maxatawney — the  Delaware  being 
pre-eminent,  its  juice  having  great  body,  the  wine  of  crystal  color  and 
exquisite  aroma ;  and  in  a  few  years  it  must  compete  with  the  most 
celebrated  European  wines ;  for  wines  resembling  the  white  Hungarian, 
the  Martha,  Cunningham,  and  Rulander;  for  red  wines,  resembling 
Port  and  Burgundy,  the  Cyuthiana  and  Ives's  Seedling.  The  Concord  is 
grown  extensively,  and  frequently  produces  ten  thousand  pounds  to  the 
acre,  although  by  the  must  scale  it  does  not  rank  high  in  body.  Mr. 
Husmann  thinks  it  will  produce  the  wiue  for  the  masses,  a  life  and 
health-inspiring,  gentle  stimulant,  destiued  to  become  the  every-day 
drink  of  the  sturdy  laborer,  and  supplant  the  fiery  whisky  that  has 
been  too  long  a  national  beverage. 

Elmer  Baldwin  considers  the  Improved  Berkshire  the  best  breed  of 
swine  for  the  West.  The  Chester  White,  also,  though  hardly  yet  estab- 
lished as  a  distinct  breed,  possesses  a  combination  of  good  qualities.  An 
April  pig  is  worth  one- third  more  than  a  July  pig,  and  more  than  twice 
as  much  as  one  of  September,  and  can  be  kept  a  year  from  the  following 
January  at  less  expense  and  trouble  than  a  September  pig.  A  sow 
with  sucking  pigs  should  have  free  access  to  grass  and  a  generous  sup- 
ply of  rich  slop.  Corn  alone  contains  too  much  oil  for  growiug  pigs. 
Light  grain,  bran,  and  shorts,  with  grass  and  succulent  vegetables, 
should  constitute  their  food.  After  weaning,  a  pig  should  never  be 
permitted  to  grow  extremely  fat  nor  very  poor,  which  injures  its 
thrift  afterward.  During  the  summer,  before  fattening,  a  clover  or  tim- 
othy pasture  is  indispensable  to  the  successful  aud  economical  production 
of  pork.  The  next  best  mode  is  soiling  with  clover,  timothy,  or  other 
succulent  grasses  or  vegetables.  Confining  in  small  pens  and  feeding 
with  corn  is  the  most  expensive  practice.  Plenty  *of  water,  with  occa- 
sionally a  little  salt,  coal,  and  ashes,  to  correct  the  acidity  of  the  stom- 
ach, completes  the  dietary  as  practiced  at  the  West.  Mr.  B.  has  but 
little  faith  in  specifics  for  hog  cholera  or  any  other  disease  of  swine; 
has  no  faith  in  a  sick  hog.  The  best  way  is  to  turn  him  loose  where 
there  is  plenty  of  water  and  leave  him  to  nature  and  his  own  instincts. 
A  mangy  hog  is  considered  worthless,  and  should  be  knocked  on  the 
head  at  once. 

O.  B.  Galusha  urges  greater  attention  to  forest  trees  on  account  ot 
their  influence  on  the  atmosphere  in  purifying  it,  by  absorbing  noxious 
gases,  equalizing  its  humidity,  softening  the  asperities  of  its  tempera- 
ture, checking  the  force  of  violent  gales,  and  thus  insuring  a  carpet  ot 
snow  to  protect  the  roots  of  plants  from  the  damaging  effects  of  severe 
frosts.  He  thinks  our  home  groves  of  forest  trees  are  fast  diminish- 
ing, and  that  the  amount  of  pine  timber  in  the  extreme  Northwest  is 
greatly  over-estimated.  Several  instances  are  given  where  a  growth  ot 
timber  was  produced  in  sixteen  or  seventeen  years,  which  raised  the 
value  of  the  land  from  $12  per  acre  so  that  $150  would  hardly  buy  the 
timber  now  standing  on  each  acre.    Timber  belts  of  double  rows  ot 
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trees  are  beneficial  in  protecting  grain  crops  from  the  effects  of  storms 
that  so  frequently  sweep  over  treeless  regions. 

The  receipts  of  the  State  Board  of  Agriculture  for  1S6S  were  $5,684  45; 
expenses,  $3,892  85. 

COLORADO. 

From  this  vigorous  young  Territory  we  have  reports  of  the  third  and 
fourth  annual  exhibitions  of  the  Colorado  Agricultural  Society,  held  at 
Denver  in  the  autumns  of  1868  and  of  1869.  Large  premiums  had  beeu 
offered  on  all  kinds  of  live  stock,  farm  implements,  minerals,  crops, 
fruits  and  flowers,  and  household  manufactures.  The  railroads  were  lib- 
eral in  transporting  products  at  low  rates,  and  the  exhibitions  were 
well  attended.  That  for  1869  was  held  just  ten  years  from  the  time 
when  the  first  pioneer  pitched  his  tent  on  the  banks  of  Cherry  Creek. 
Ten  years  ago  the  Territory  was  in  a  state  of  nature;  it  is  now 
rapidly  Oiling  up  with  an  enterprising  population.  Mining,  though 
an  important  interest,  does  not  receive  exclusive  attention.  The 
wheat  crop  of  1869,  larger  than  afcy  preceding  year,  was  estimated 
at  675,000  bushels;  corn,  600,000  bushels;  oats  and  barley,  550,000 
bushels ;  vegetables  and  potatoes,  350,000  bushels,  an  increase  of  one- 
third  over  the  crops  of  1868.  The  average  yield  of  grain  per  acre  in 
the  virgin  soil  of  Colorado  is  far  above  that  of  the  older  States; 
common  wheat  is  placed  at  twenty -eight  to  thirty  bushels  per  acre ;  oats 
and  barley  thirty-live  bushels;  corn  forty,  and  potatoes  one  hundred 
bushels.  There  are  exceptional  cases  much  higher.  The  Araautka 
wheat,  received  from  the  Department  of  Agriculture,  has  produced 
sixty  five  and  a  half  bushels  on  a  measured  acre,  and  the  result  sworn 
to.  The  grain  of  this  wheat,  however,  is  considered  too  hard  to  make 
good  flour.  Common  barley  has  yielded  forty-live  bushels  to  the  acre. 
The  Tappahannock  wheat  is  reported  as  "doing  splendidly,  and  is  well 
adapted  to  the  climate."  The  Odessa  wheat  sown  on  the  15th  of  April 
was  reaped  on  the  13th  of  August,  producing  "an  extraordinarily  flue 
crop."  These  varieties  were  introduced  by  the  Department  of  Agricul- 
ture. With  a  more  careful  culture  of  the  soil,  a  more  generous  use  oi 
fertilizers,  and  greater  care  in  irrigation,  it  is  thought  these  averages 
can  not  only  be  maintained,  but  also  increased.  A  desire  for  large  farms 
is,  however,  too  prevalent,  and  too  many  choose  to  cultivate  largely 
rather  than  carefully. 

The  bullion  product  of  1869  reached  $4,000,000;  double  that  of  1867. 
Coal  mines  crop  out  all  along  the  base  of  the  mountains,  and  have  been 
developed  to  an  extent  more  than  sufficient  to  supply  the  wants  of  the 
Territory.  One  mass  of  coal,  eight  feet  long,  three  feet  wide,  and  two 
and  a  half  feet  high,  was  exhibited  at  the  fair,  which  weighed  over  two 
tons.  •  Copper,  iron,  and  lead  mines  and  salt  springs  also  exist,  and 
when  labor  and  capital  are  more  abuudant  will  add  new  sources  of 
wealth  and  guarantee  new  pursuits  to  the  young  men  of  the  country. 

Stock-raising  will  ultimately  become  a  leading  business.  The  best 
thorough-bred  cattle,  horses,  poultry,  and  sheep,  includiug  the  Cashmere 
goat,  have  been  introduced.  One  cow  was  on  exhibition  that  gave 
twenty-two  quarts  of  milk  per  day  for  five  months.  A  steer  can  be  raised 
to  the  age  of  Ave  years  at  a  cost  not  exceeding  810,  or  an  annual  expense 
of  $2,  for  attention  and  occasional  feeding  with  hay  in  extremely  cold 
weather.  An  interesting  object  of  the  exhibition  was  a  collection 
of  upwards  of  one  hundred  stuffed  birds,  from  a  bumming  bird  to  the 
mountain  eagle,  most  of  which  were  caught,  prepared,  and  arranged  by 
Mrs.  James  A.  Maxwell,  to  whom  a  premium  of  $50  was  awarded. 


548  AGRICULTURAL   REPORT. 

Attention  is  paid  to  raising  forest  trees  in  all  parts  of  the  Territory. 
One  man  has  a  grove  of  three  hundred  walnut  trees  from  nuts  planted 
in  1865.  The  trees  grew  between  three  and  four  feet  last  year.  He 
also  has  five  or  six  acres  of  cottonwoods,  planted  in  1864,  many  off  which 
are  now  over  twenty  feet  high, 


MINERAL    FERTILIZERS     OF    THE    MISSISSIPPI 

VALLEY. 

The  report  of  this  Department  for  1868  contained  a  brief  notice  of  the 
mineral  fertilizers  of  the  Atlantic  States,  with  such  mention  of  the  geo- 
logical horizons  in  which  they  occur  as  seemed  necessary  to  a  clear 
understanding  of  their  location,  formation,  and  character.  Mineral 
fertilizers  were  in  that  article  divided  for  convenience  as  follows,  ex- 
cluding those  purely  or  mainly  mechanical  in  their  action : 

1.  Marls — glauconite  or  greensand  and  calcareous,  the  latter  includ- 
ing lacustrine  or  pond  marls,  when  chiefly  composed  of  carbonate  of  lime. 

2.  Limestones — including  gypsum,  native  phosphate  of  lime,  calcareous 
tufa,  and  the  various  limestones,  marbles,  and  dolomites. 

These  two  classes  of  fertilizing  materials  are  noticed  in  the  following 
pages.  The  geological  structure  of  that  vast  and  important  region 
known  as  the  Mississippi  Valley  presents  a  series  of  formations,  repre- 
senting a  period  of  the  immensity  of  which  we  can  scarcely  conceive, 
and  exemplifying  a  largo  number  of  those  great  groups  into  which 
geologists  have  found  it  convenient  to  divide  the  constituents  of  the 
earth's  crust.  In  the  North,  in  Minnesota,  Michigan,  and  Wisconsin, 
are  outcrops  of  the  oldest  known  rocks,  formerly  classed  under  a  gen- 
eral head  as  Azoic,  from  the  presumed  absence  of  organic  remains  in 
the  strata  of  which  they  are  composed.  These  formations  are  now  bet- 
ter known  by  the  names  given  by  the  directors  of  the  Canada  survey, 
viz :  to  the  lowest  group,  the  Laurentian,  and  to  the  newer,  which  is  of 
limited  extent,  the  Huronian.  The  old  notion  that  these  rocks  repre- 
sented a  time  during  which  there  was  no  organic  life  upon  the  globe, 
has  been  exploded  by  the  discovery  in  1860,  in  the  lower  Laurentian,  of 
certain  fossils  of  a  low  grade  in  the  animal  scale.  Over  these  there  has 
been  much  discussion*  as  to  whether  they  are  or  are  not  true  fossils,  a 
character  now  generally  conceded  to  them.  The  formations  once 
grouped  as  Azoic,  therefore,  are  likely  no  longer  to  bear  that  name,  and 
there  is  already  a  tendency  to  recognize  them  under  the  title  of  Eozoic, 
or  earliest  fossiliferous. 

Next  to  the  Eozoic,  in  the  ascendiug  scale,  appears  the  lower  Silurian, 
including  sandstones,  limestones,  and  dolomites.  Four  great  develop- 
ments of  the  rocks  of  this  group  are  recognized  in  the  Mississippi  Val- 
ley. The  first  includes  much  of  Minnesota,  about  half  of  Wisconsiu, 
almost  entirely  surrounding  the  Eozoic,  and  extends  into  Iowa  and  Illi- 
nois. The  second  in  point  of  size  is  the  Silurian  Basin  of  Southeastern 
Missouri  and  Northern  Arkansas,  which  comprehends  nearly  half  of  the 
State  first  named.  The  third  is  generally  known  as  the  Cincinnati 
Basin,  and  lies  one-half  in  Kentucky,  about  one-third  in  Ohio,  and  one- 
sixth  in  Indiana.  The  fourth,  called  by  Professor  Saflbrd  the  Great 
Central  Basin  of  Tennessee,  is  of  exceedingly  irregular  outline,  and  is 
located  as  indicated  by  its  name.  South  of  this,  Silurian  formations, 
from  east  of  the  Appalachians,  extend  into  Northern  Alabama.    The 
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lower  Silurian  is  overlapped  toward  the  South  and  East  in  Wisconsin 
and  Minnesota  by  the  upper  Silurian,  a  group  generally  calcareous 
throughout  the  West 

The  Cincinnati  Basin  is  surrounded  by  the  same  formations,  while  in 
Missouri  and  Tennessee  the  upper  Silurian  is  developed  to  but  a  small 
extent. 

The  oldest  rocks  which  come  into  view  in  the  southern  peninsula  of 
Michigan  are  of  Devonian  age,  and  extend  into  Ohio,  Kentucky,  and 
Indiana,  surrounding  and  overlying  the  upper  Silurian.  Devonian 
strata  appear  again  in  Iowa,  and  are  supposed  to  exist  in  Minnesota. 
Isolated  outcrops  of  the  same  occur  around  the  Silurian  basin  of  Missouri, 
and  at  a  few  localities  in  Illinois.  The  Devonian  of  the  West  has  a  wide 
range  of  lithological  character,  limestones,  shales,  and  sandstones  occur- 
ring within  the  distance  of  a  few  miles.  The  Sub-Carboniferous  forma- 
tions separate  the  preceding  from  the  coal  fields.  Of  this  group  the 
Sub-Carbouiferous  or  Mountain  Limestone  forms  a  large  proportion, 
the  remainder  being  grits,  conglomerates  and  sandstones. 

The  coal  field  of  Michigan  occupies  the  center  of  the  southern  penin- 
sula. The  Appalachian  coal  field  extends  into  Ohio,  Keutucky,  Ten- 
nessee, and  Alabama.  The  Illinois  coal  field  covers  by  far  the  greater 
portion  of  that  State,  a  considerable  part  of  Indiana,  and  stretches 
southeast  into  Keutucky.  The  coal  fields  of  Iowa  and  Missouri  occupy 
the  southwest  half  of  the  former,  and  the  northwest  half  of  the  latter 
State.  The  remaining  western  coal  field,  that  of  Arkansas,  is  but  a  pro- 
longation of  the  great  beds  to  which  the  coal  measures  of  the  States  just 
north  also  belong.  The  coal  measures  of  the  West  present  a  somewhat 
remarkable  amount  of  interstratified  limestone,  especially  in  the  upper 
members.  These  limestones,  thin  in  Ohio,  become  gradually  thicker  and 
heavier  toward  the  west,  until  in  western  Iowa  they  have  attained  such 
a  development  as  to  be  recognized  by  some  authority  as  a  distinct 
group,  under  the  name  of  Upper  Carboniferous  Limestone,  or  even  of 
Permian.  Professor  Meek,  however,  ascribes  these  rocks  to  the  upper 
coal  measures  proper,  and  the  region  in  which  they  occur  is  so  indicated 
on  the  accompanying  map. 

From  the  coal  measures  there  is  a  gap  in  the  geological  chain  until  the 
Cretaceous  is  reached,  unless  we  are  willing  to  admit  that  the  formation 
noticed  in  Minnesota  in  1865  by  Professor  Hall,  to  be  mentioned  more 
at  length  hereafter,  is  Triassic,  and  so  tends  to  complete  the  series.  Cre- 
taceous rocks  enter  Minnesota  and  Iowa  from  the  extensive  formations 
of  that  age  upon  the  plains.  In  southwestern  Arkansas  also  appear 
Cretaceous  strata  continuous  with  those  of  Texas.  It  is,  however,  in 
Mississippi  and  Alabama,  of  the  States  under  consideration,  that  the 
Cretaceous  attains  its  greatest  development.  The  character  of  the  Cre- 
taceous deposits  of  the  West  is  very  different  from  that  of  the  New 
Jersey  beds,  in  that  the  greensand  characteristic  of  the  latter  is  wanting 
or  present  in  very  small  quantity.  The  group  in  Iowa  is  composed  of 
sandstone  and  calcareous  marls,  and  in  the  South  of  marls,  gypsum, 
limestone,  and  sandstone. 

The  Tertiary  formations  of  the  Mississippi  Valley  are  entirely  confined 
to  its  southern  portion,  extending  from  the  junction  of  the  Ohio  with 
the  Mississippi  to  the  Gulf  of  Mexico.  They  iuclude  friable  siliceous 
rocks,  sands,  limestones  of  various  character,  and  peculiar  lignitic  beds. 

Of  Post-Tertiary  formations,  the  Drift  appears  furthest  north,  and  ex- 
tends from  the  lino  of  the  great  lakes  southward  into  Missouri,  Illinois, 
Indiana,  and  Ohio.  The  southern  limit  of  deep  drift  is  approximately 
indicated  on  the  map  by  a  strongly  marked  dotted  line.    The  Drift  ot 
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the  Western  States  differs  much  from  that  of  the  Eastern.  It  is  com 
posed  in  a  great  measure  of  marly  clays  or  fine  siliceous  or  calcareo- 
siliceous  material,  and  as  a  rule  presents  few  of  the  large  boulders  and 
water- worn  pebbles  so  common  on  the  Atlantic  seaboard. 

The  formation  recoguized  by  Professor  Swallow  as  the  Bluff,  and 
noticed  below  under  the  heads  of  Missouri  and  Mississippi,  is  considered 
by  some  geologists  as  the  equivalent  of  the  Loess  of  the  Rhiue,  and  by 
others  as  modified  drift.  Be  this  as  it  may,  the  drift  agency  has  been 
one  of  much  agricultural  inipoitance  from  the  modifications  of  soil  pro- 
duced  by  importation  of  materials  from  abroad,  and  the  often  very 
thorough  disintegration  of  the  underlying  rocks  effected  by  it. 

Most  of  the  streams  emptying  into  the  Mississippi  are  bordered  to  a 
greater  or  less  extent  by  alluvium  of  their  owu  formation  ;  and  the 
great  river  itself,  fiom  Cairo  southward,  has  laid  down  a  belt  of  alluvial 
material  of  great  extent.  The  agricultural  value  of  these  alluvial  lands 
is  everywhere  recognized,  and  much  of  the  wealth  of  the  valley  has 
been  drawn  from  its  rich  bottoms. 

AT  AttAMA. 

In  Alabama  are  represented  the  Silurian,  Carboniferous,  Cretaceous,  and 
Tertiary  systems;  besides  which  the  State  is  entered  on  the  east  by  the 
southern  terminus  of  the  great metamoq»hicbelt,which,  beginning  in  East- 
em  Pennsylvania,  extends  southwest  through  Maryland,  Virginia,  North 
and  South  Carolina,  and  Georgia,  east  of  the  Appalachian  chain.  The 
Silurian,  Carboniferous,  and  Metamorphie  rocks  occupy  a  little  more 
than  the  northern  half  of  the  State;  the  southern  portion  is  pretty 
equally  divided  between  the  Cretaceous  and  Tertiary,  the  former  beiug 
the  most  northern.  The  Tertiary  is  bordered  along  the  Gulf  by  forma- 
tions of  later  date,  of  but  little  importance  in  an  ecouomic  (toint  of  view. 

The  Cretaceous  formation  comprises  a  belt  of  country  seveuty  to  eighty 
miles  wide,  the  southern  boundary  of  which  exteuds  from  the  north  line 
of  llenry  CoUnty  on  the  Georgia  border  to  the  Mississippi  liiw%  at  a 
poiut  corres]K>uding  pretty  nearly  with  the  crossing  of  the  Alabama 
and  Mississippi  Uiver  railroad,  having  a  slight  convexity  toward  the 
south.  This  formation  also  extends  northward  from  the  belt  descrilied, 
within  a  narrow  range,  along  the  west  line  of  the  Stale  as  far  as  Marion 
Comity.  All  south  of  tins  Cretaceous  belt  is  Tertiary,  and,  with  the  ex- 
ception of  the  counties  of  Chambers,  Randolph,  Clay,  Coosa,  aud  Talla- 
poosa, which  are  occupied  by  nier-amorphic  strata,  aLl  north  is  Silurian 
Or  Carbouiferons. 

Calcareous  rocks  exist  in  all  the  formations  of  Alabama,  save,  per- 
haps, the  Post-Tertiary  of  the  Gulf  coast.  The  older  formations  of  the 
north  afford  limestoues  throughout  their  extent;  in  some  localities  the 
rock  being  true  marble,  while  in  almost  all  it  is  sufficiently  pure  for 
agricultural  [mrposes.  The  gwatest  development  of  the  calcareous 
rocks  of  the  Silurian  and  Carboniferous  ages  occurs  north  of  the  Ten- 
nessee River. 

Metamorphie  limestones  are  mentioned  as  occurring  in  Talladega, 
Clay,  and  Tuscaloosa  Counties;  that  of  Talladega  is  noticed  by  Profes- 
sor Tnomey  as  beiug  somewhat  cherty,  which  renders  care  necessary  in 
its  calcination,  in  order  to  prevent  the  formation  of  slag. 

The  Cretaceous  limestones  of  Alabama  are  confined  to  the  southern 
portion  (two-thirds)  of  that  formation,  the  more  northern  portion  afford- 
ing no  minerals  of  value. 

Prominent  in  this  group  is  the  u  rotten  limestone,"  celebrated  among 
geologists  for  the  great  quantity  of  remarkable  fossils  which  have  been 
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found  in  it.  This  is  generally  somewhat  argillaceous  in  character,  bluish 
or  grayish  iu  color,  and  friable,  but  varies  in  consistence  in  differeut  lo- 
calities. By  leaching  and  concretion  it  sometimes  forms  a  singularly 
irregular,  perforated  rock,  known  in  Alabama  as  the  "  bored,"  and  in 
Mississippi,  where  it  also  occurs,  as  the  "  horse-bone,"  limestone.  The 
lime  of  the  rotten  limestone  varies  from  twenty-five  to  forty -five  per 
cent,  and  phosphoric  acid  is  often  present  in  noticeable  quantity. — 
(Tuomey.) 

In  the  region  where  the  rock  just  described  occurs,  there  are  also  in- 
dications of  the  possible  presence  of  greensand  marls  similar  to  those 
of  New  Jersey.  Analyses  of  two  specimens  somewhat  of  this  charac-' 
ter  will  be  found  below. 

In  the  Tertiary  of  Alabama,  which  is  generally  believed  to  be  of  the 
Eocene  age,  as  is  the  case  with  that  of  Mississippi  and  Louisiana,  is 
fouud,  in  addition  to  occasional  beds  of  shell  marls,  a  hard  limestone, 
often  of  fine  quality,  which  is  especially  developed  in  the  counties  or 
Clarke,  Monroe,  and  Washington.  These  beds  differ  much  in  value, 
even  in  the  same  locality.  Thus,  in  the  bluff'  at  Claiborne,  on  the  Ala- 
bama River,  the  lower  bed,  according  to  Professor  Tuomey,  does  not 
contain  more  than  twenty  per  cent,  of  carbonate  of  lime,  while  the 
shelly  stratum  has  fifty,  and  the  overlying  bed  of  white  limestone  sixty 
per  cent.  This  last  mentioned  white  limestoue,  termed  orbitoides,  or 
nummulitic,  from  a  characteristic  disk-like  fossil,  about  the  size  of  a 
twenty-five  ceut  piece,  is,  throughout  the  region  in  which  it  is 
found,  the  most  valuable  of  calcareous  rocks.  It  is  often  nearly  a  pure 
carbonate  of  lime,  containing  over  ninety-five  per  cent,  of  that  mate- 
rial. The  Tertiary  limestones  of  Alabama,  like  those  of  the  Cretaceous, 
often  contain  a  valuable  percentage  of  phosphoric  acid. 

Olauconitic  or  greensand  marls  also  occur  aloug  the  line  of  junction 
between  the  Cretaceous  and  Tertiary,  in  the  latter  formation.  Of  these, 
however,  as  of  the  similar  deposits  before  mentioned,  it  must  be  said 
that  they  have  not,  as  yet,  assumed  any  special  ecouomic  importance, 
and  it  remains  for  investigation  and  experiment  to  ascertain  their  extent 
and  agricultural  value.  Tuomey  meutions  the  existence  of  beds  of  this 
marl  in  Choctaw  and  Clarke  counties,  containing  a  large  proportion  of 
lime,  and  notices  the  marl  at  Baker's  Bluff,  Washington  County,  as 
having  but  five  or  six  per  cent,  of  lime,  and  thirty-three  per  cent,  of 
greensand  grains  in  the  whole  mass.  The  analyses  given  in  this  connec- 
tion below  are  of  the  greensand  graius.  Of  course  the  probable  value 
of  any  given  bed  of  this  variety  of  marl,  outside  of  that  conferred  by 
its  calcareous  ingredients,  would  depend  on  the  amount  of  glauconite 
present. 

The  portion  of  the  State  overlying  the  older  formations  presents  an 
alternation  of  low  mountain  ridges,  with  intervening  flat  valleys.  These 
ridges  often  afford  laud  well  adapted  to  graziug,  while  the  valleys  are 
frequently  of  very  rich  soil.  The  Cretaceous  belt  is  covered  by  prairie- 
like lands,  which  are  often  of  great  fertility,  especially  over  the  rotten 
limestone.  Knobs  of  the  underlying  rock,  often  denuded  of  soil  and 
bleaohed  by  exposure  to  snowy  whiteness,  make  their  appearance  occa- 
sionally on  the  prairies,  and  afford  easily  accessible  supplies  of  the  fer- 
tilizer. 

The  soil  of  Marengo.  Greene,  Perry,  Sumter,  and  Dallas  counties  is  of 
remarkable  depth  aua  richness;  this  is  ascribed  by  Tuomey  to  the 
uniformity  of  the  underlying  strata  of  rotten  limestone,  which  prevents 
seepage  and  leaching. 

The  Tertiary  portion  of  the  State,  though  in  many  parts  sandy  and 
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unproductive,  has  numerous  rich  alluvial  bottoms,  while,  in  view  of  the 
liberal  distribution  of  fertilizers  through  this  region,  it  is  probable  that 
much  land  now  almost  valueless  may,  in  the  future,  be  improved  and 
made  productive. 

Analyse*  of  Alabama  limestones, — (Mallei.) 


ROTTEN  LDfRSTONK. 

1LAABLS. 

Demopolis. 

Jones's  Bluff. 

Cahaba. 

Talladega 
County. 

Soluble  in  hydrochloric  acid  : 

Carlwnate  of  lime 

75.07 
.72 
JU44 
.79 
.40 
.14 

21.27 

80.48 
.53 
1.24 
.98 
.37 
.19 

16.12 

64.37 
.79 
2.19? 
.75  5 
.54 
.06 

30.44 

35.67 

Carbouate  of  magnesia 

2.51 

Peroxide  of  iron 

Phosphate  of  lime 

.39 

Silica" 

Insoluble  in  hydrochloric  acid 

61.15 

j      j(    v       " " 

99.83 

99.91 

99.14 

99.72 

Analyses  of  Alabama  limestones. — (Tuomey.) 

BOTTEN  LIMESTONE. 

MABBIJL 

Pratt's  Ferry. 

Big  Sandy. 

McMurray't 
Quarry* 

Carbonate  of  lime 

93.00 
2.10 
5.00 

90.00 
3.00 
7.00 

88.00 

Carbonate  of  magnesia 

4.00 

a  oo 

100.10 

100.00 

loaoo 

Analysis  of  picked  greensand  grains. — (Mallet.) 

Coal  Bluff,  l. 

Coal  Bleu;  2. 

Gainesville. 

Silica 

57.56 
6.56 

20.13 
1.04 
1.70 
4.88 

58.91 

5.48 

19.24 

.71 

.87 
4.58 
1.46 

a  17 

58.74 

Alumina ... 

4.71 

Protoxide  of  iron 

21.06 

Lime 

.93 

Magnpftf  a ,    j  , 

1.48 

Potash 

3.26 

Iyoo  pyrites 

Water 

a  17 

9.79 

Total 

100. 04 

99.42 

99.96 

MISSISSIPPI. 

The  surface  geology  of  Mississippi  is  characterized  by  the  presence,  in 
almost  every  part  of  the  State,  of  a  drift  formation,  termed  by  Professor 
Hilgard  "The  Orange  Sand,"  which,  as  its  name  indicates,  is  largely  com- 
posed of  yellow  sands  and  sandstones,  but  which  also  includes  siliceous 
rocks  and  sands  of  other  colors,  and  some  clays,  but  no  calcareous  ma- 
terial of  value.  This  "  Orange  Sand"  overlies  the  older  formations  of  the 
State,  which  are  limited  to  the  Carboniferous,  Cretaceous,  and  Tertiary 
periods.  Of  these,  the  iirst  appears  only  as  a  narrow  outcrop  of  the 
Sub-Carboniferous  or  Mountain  Limestone,  with  its  usual  accompaniment 
of  sandstone,  along  the  Alabama  line,  in  Tishemingo  County,  at  the 
northeast  corner  of  the  State. 

Tins  rock  affords  both  hydraulic  and  quick-limes  of  good  quality.   The 
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Cretaceous  formation  occupies  a  belt  of  country  from  twenty  to  thirty- 
five  miles  wide,  along  the  eastern  border  of  the  State  and  the  western 
edge  of  the  Carboniferous,  including  Itawamba,  Monroe,  and  Lowndes 
Counties,  the  greater  portion  of  Tishemingo  and  Noxubee,  the  eastern 
half  of  Tippah,  Pontotoc,  Chickasaw,  and  Oktibbeha,  and  the  northeast 
corner  of  Kemper.  In  this  belt  the  limestones  are  confined  to  its  west- 
ern half.  The  eastern  corresponds  in  character  to  the  northern  margin 
of  the  Alabama  Cretaceous  formation,  anil  is  divided  by  Hilgard  into  the 
Tombigbee  Sand  and  Eutaw  group.  A  strip  through  the  center  of  the 
formation  is  occupied  by  rotten  limestone  similar  in  every  respect  to  the 
rock  of  the  same  name  in  Alabama.  This  is  more  calcareous  in  the 
southern  portion  of  its  development  than  in  the  northern?  where,  in  view 
of  the  proximity  of  the  Carboniferous  limestone,  and  the  easy  transporta- 
tion by  rail  of  lime  from  the  better  rock  further  south,  it  may  be  pro- 
nounced too  impure  for  economical  application. 

Good  lime  is  manufactured  from  the  rotten  limestone  in  north-west 
Monroe  and  northeast  Chickasaw,  and  at  more  southern  points.  The 
western  border  of  the  Cretaceous  belt  presents  a  hard  compact  limestone, 
interstratified  with  "  marlstones,"  from  the  latter  of  which,  in  many  lo 
calities,  lime  sufficiently  pure  for  agricultural  purposes  may  be  manu- 
factured, while  the  harder  layers  furnish  lime  of  admirable  quality. 
These  form  the  "  Ripley  Group"  of  Hilgard.  Marls  of  the  Cretaceous 
period  are  found  in  Mississippi,  in  Tippah,  Pontotoc,  and  north  Chick 
asaw,  Tishemingo,  and  western  Itawamba. 

Those  of  the  former  three  counties  are  sandy,  micaceous,  and  contain 
a  varying  quantity  of  greensand  grains.  They  also  differ  in  consist- 
ence from  perfect  friability  to  a  stony  texture.  The  more  earthy  and 
loose  varieties  contain,,  according  to  Hilgard,  ten  to  twenty  per  cent, 
of  carbonate  of  lime,  and  one-half  of  one  to  one  per  cent,  of  potash. 

The  marls  of  Tishemingo  and  Itawamba  are  argillaceous  rather  than 
sandy,  and  contain  more  lime  and  less  potash  than  the  preceding,  the 
proportion  of  the  latter  being  often  as  low  as  one-fourth  of  one  per 
cent.,  while  the  lime  ranges  from  twenty  to  eighty  per  cent,  of  the  car- 
bonate, in  the  whole  mass.  Greenish  sands  are  reported  as  occurring 
in  Monroe,  Lowndes,  and  Noxubee  Counties,  of  which  the  specimens 
heretofore  analyzed  afford  indications  of  little  value,  though  they  have 
not  as  yet  been  sufficiently  examined  to  pronounco  with  confidence  upon 
their  character. 

The  Tertiary  occupies  the  portion  of  the  State  not  above  mentioned, 
tfith'the  exception  of  the  alluvial  bottom  between  the  Mississippi  ana 
Yazoo  Rivers,  and  narrow  strips  of  country  along  the  first-named  stream 
below  Vicksburg  and  bordering  the  Gulf  coast,  all  of  which  are  Post- 
Tertiary.  The  formation  was  believed  by  Harper  to  be  pretty  equally 
livided  between  the  Eocene  and  Miocene  epochs,  the  former  occupyiug 
the  southern  half,  the  latter  the  northern.  The  whole  is  now  thought 
to  be  of  the  Eocene  age,  though  the  northern  and  southern  groups  vary 
much  in  character.  A  comparatively  narrow  belt  of  country7,  dividing  the 
Tertiary  of  the  State  into  two  nearly  equal  parts,  extending  north-west  by 
west  across  the  State,  from  the  center  of  the  eastern  border  of  Wayne 
County  and  the  northern  line  of  Clark  County  to  Vicksburg  and  south 
ern  Yazoo,  seems  to  include  all  the  calcareous  deposits  of  the  Tertiary 
which  are  of  noticeable  value.  The  limits  described  include  the  Vicks- 
burg, Jackson,  and  Claiborne  groups  of  Hilgard,  while  he  designates 
that  to  the  north  as  "Lignitic,"  and  that  to  the  south  as  "Grand 
Gulf." 

Throughout  that  portion  of  the  State  included  by  the  Vicksburg, 
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Jackson,  and  Claiborne  groups,  marls  and  limestone  are  liberally  dis- 
tributed. A  rich,  calcareous  marl  is  reported  near  Byram  station,  on 
the  New  Orleans,  Jacksou  and  Great  Northern  railroad;  it  is,  however, 
somewhat  injured  by  the  presence  of  iron  pyrites.  Marl  is  also  found 
in  the  southern  part  of  Madison  County  and  the  northern  part  of  Hinds, 
some  of  which  contains  sixty-two  per  cent,  of  carbonate  of  lime.  A 
good  article  also  occurs  in  liaukin  County,  and  in  north  Clark  is  a  bed 
of  shelly,  calcareous  sand,  contaiuiug  a  proportion  of  greensand,  which 
may  render  it  valuable,  at  least  within  the  immediate  neighborhood. 
Limestone  outcrops  at  Vicksburg  and  at  several  points  along  the  line 
of  the  Jackson  aud  Vicksburg  railroad.  In  Rankin  County,  on  the  line 
of  railroad  between  Jackson  and  Brandon,  is  a  bed  of  good  quality. 
Other  outcrops  are  reported  in  Wayne  and  in  southern  Yazoo  Counties. 
In  the  Grand  Gulf  group  are  occasional  patches  of  argillaceous  marls, 
containing  ten  to  twenty  per  cent,  of  carbonate  of  lime,  a  considerable 
amount  of  magnesia,  and  some  potash,  though  no  visible  greensand 
grains. 

The  northern  Tertiary  of  Mississippi  contains  extensive  and  wide- 
spread beds  of  lignite  or  fossilized  wood,  in  a  condition  which  has  beeD 
described  as  intermediate  between  peat  and  coal.  This  Is  recommended 
as  a  fertilizer  by  Professor  Wailes  in  his  report  on  the  geology  of  Mis- 
sissippi, either  as  mined  or  after  burning;  but  few  will  agree  with  him, 
however,  in  his  estimate  of  the  agricultural  value  of  this  material.  In 
the  lignitic  district  isolated  masses  of  gypsum  have  been  found  in  suffi- 
cient quantities  to  warrant  the  hope  that  extensive  beds  of  this  mineral 
may  yet  be  unearthed. 

In  additiou  to  the  marls  heretofore  mentioned,  Professor  Wailes 
notices  the  occurrence  of  lacustrine  marls  in  the'Mississippi  bottom.  11 
these  are  found  in  quantity  they  are  of  some  importance,  lying  as  they 
do  in  a  portiou  of  the  State  removed  from  the  older  calcareous  fertilizers. 

Shell  beds  occur  occasionally  in  the  Post-Tertiary  of  the  coast ;  but 
little,  however,  is  known  of  their  location  or  value.  An  extensive  de- 
posit of  this  kind  is  reporjed  on  Wolf  Kiver,  twenty-one  miles  above 
Pass  Christian. 

The  Cretaceous  district  includes  the  prairies  of  North-east  Mississippi, 
which,  overlying  the  rotten  limestone,  present  the  deep,  rich  soil,  re- 
tentive of  moisture,  and  very  productive,  characteristic  of  the  similar 
region  of  Alabama.  The  southern  part  of  the  Tertiary,  toward  the 
Louisiana  liue  and  Gulf  coast,  is  sanely  and  of  less  agricultural  value, 
though  numerous  creek  and  river  bottoms  afford  a  considerable  area  of 
laud  capable  of  producing  a  bale  of  cotton  per  acre.  The  counties  just 
back  from  the  river,  where  the  soil  is  partly  formed  by  a  calcareous 
loess,  are  perhaps  the  best  of  this  region. 

The  richest  portion  of  the  State  is  the  alluvial  tract  between  the 
bluffs  east  of  the  Yazoo,  and  the  Mississippi  River.  This,  the  well- 
kuown  "Mississippi  bottom,"  ueeds  no  further  mention,  as  it  can  hardly 
be  said  to  be  modified  in  any  great  degree  by  the  geological  constitution 
of  the  State  iu  which  it  lies,  its  mineral  constituents  being  the  detritus 
of  all  formations  lying  north  of  it  in  the  course  of  the  great  river  and 
its  tributaries. 
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Analyses  of  Mississippi  marls. — (HUgartL) 


Insoluble  matter 

r<iLu*h 

Soda 

Lime 

Magn**ia 

Brown  oxide  manganese. 

P*n»xjd*  iron 

Alumina    

PhiMphoric  acid 

Sulphuric  acid 


Carbonic  acid 

Organic  matter  and  water 


Total 


Clark 
County. 


46.881 

1.717 

.465 

14.785 

8.476 

.403 

13.020 

7.  751 

.3*»7 

.566 


12.493 


99.863 


Hinds  County. 


Warren 

County. 


37.400 
.445 

.208 

2a  821 

L407 


5.133 
.356 


81084 
3.246 


18.308 
.611 
.  171) 

41  932 
L6S3 


20.967 
.753 

37.  543 
2,082 


2.696 

.224 

1.266 

Pyrites. 

34.720 

2.396 


100.000 


100.080 


4. 720 
.135 


30.  838 
2.657 


Rankin 
County. 


Carroll 
County. 


13.074 

55.705 

.265 

1.604 

.031 

.045 

46.222 

.166 

.614 

1.630 

.067 

2.722 

34.347 

Trace. 

Trace. 

.058 


34.754 
2.Oi0 


.189 
7.018 


99.9;*) 


99.857 


100.638 


Inaolnblo  matter 

Pouah 

Smla    

Lime   

Idagnrxda  

Bniwu  oxide  manganese. 

Punnidt*  iron 

.Aliiiiilua      

Ph<m|ili(  »ric  add 

Sulphuric  acid 


Marion  County. 


77.438 

.709 

.101 

4.  fOO 

L24e 

.316 

8.9-9 

6.  449 

.  Ill 

Trace. 


Carbonic  acid 

Organic  matter  and  water 

Total 


a  372 
2.664 


100.  197 


83.691 

.827 

.26y 

.793 

1.  053 

.223 

4.394 

a  347 

,UH 

.022 


99.76G 


Franklin 
County. 


49.  475 

1. 242 

.152 

13.  190 

1.825 

.266 

5.538 

12.587 

.132 

.033 


Lowndes 
County. 


88.702 

.204 

.  190 

L351 

.723 


9.555 
5.876 


J 


5.598 

.328 
.013 


.472 
2.303 


99. 671 


99.  884 


Tippah  County. 


62.441 
.730 
.272 

7.  952 
1.560 

.160 

11.  849 

5-  e65 

.266 


I  * 


905 


101.000 


73.410 

.7u2 


6.315 

.886 

.  0513 

7.055 

5.8^8 

.046 


5.640 


99.992 


Chickaaaw 
County. 


35.750 

.681 

.197 

20.558 

L366 

.305 

4.190 

9.475 


1.743 
Pyritet. 
16.700 
8.774 


99.799 


Lake  marl  from  Washington,  Adams  County. — {Emmons.) 


Infiolnblo  fiilicA 17.44 

Peroxide  of  iron 7.10 

Carliuuate  of  liiae 70.  44 

Pot:«h 3.*>4 

Bud* 36 


'  Magnesia 

Soluble  Hilica 


.64 
trace. 

99.62 


Analysis  of  rotten  limestone. — (Troost.) 


Carlxmato  of  liitic 51. 00 

IiiaoluMe    earthy    matter,   green- 
sand,  aud  iiii.-a 34.00 

CarbonficeoUH  u miter 2.  U0 


Alumina,  water,  and  loss VI.  00 

100.00 


Analyses  of  Mississippi  marls. — (Harper.) 


'   TVayno 

|  Countv. 

!  s  * 


Oiido  of  iron.  plu:n5r.a.  and  rurujgauesc 8.  0^0 

Caibnu.ito  o    '    .:•'    :i'2.  \)M 

Plumpliate  oi'limo 3.  3.*2 

Sulphate  of  lime 3.684 

CariMUL&u*  of  magnesia I 

Chloride  of  iii<i«f  neaitim 9(X) 


Alk.nli<»,  (niotttlv  putaalr) 

Insoluble  material 

Water  and  losa 


7.  HO 
41.530 
1.740 

100.000 


Clark 
Countv 


C.  5T#3 
19.  3G36 


.1652 


.9784 
72. 9402 


100.0036 
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Of  these  marls,  that  from  Wayne  County  is  estimated  by  the  analyst 
to  contain,  per  ton : 

.    Pounds. 


Carbonate  of  lime 659 

Phosphate  of  lime 67 

Sulphate  of  lime 74 

This  of  course*  is  a  highly  valuable  marl. 

Analyses  of  Mississippi  limestones, — (Hilgard.) 


Pound* 

Chloride  of  magnesium 18 

Alkalies,  (mostly  potash) 156 


Chickasaw 
County.* 

Pontotoc 
County. 

Rankin 
County. 

Tishomingo  County. 

Insoluble  matter.' 

10.903 
.248 
.320 

45.791 
.877 

8.374 
.359 
.089 
4a  815 
.  751 
.173 

|     2.412 

2.029 

1.C30 

35.281 
.348 

51901 

Potash 

.473 

Soda 

Lime 

52.474 
.60*7 

53.494 
.817 

32.603 
.630 

23.247 

Vagnesift    ---.,,-.....,... 

.  788 

Brown  oxide  manganese 

Peroxide  iron " 

1.421 
1.957 

2.125 
.075 

.580$ 

1.581 
1.914 

.903 

1.064 

Phosphoric  acid 

trace. 

Sulphuric  acid 

2.840 

.077 

38.485 

.832 

Caroonic  acid 

41.529 
1.100 

42. 035 
1.340 

*  27.643 

15.572 

Organic  matter  and  water 

35.725 

3.708 

Total 

100.082 

100.367 

99.999 

99.946 

100.000 

100. 000 

*  Rotten  limostone. 
Analysis  of  Wayne  County  limestones. — (Harper.) 


Insoluble  silica  and  alumina 

Oxide  of  iron  and  soluble  alumina 
Carbonate  of  lime 

Total 


6.300 

7.200 

8&  500 


15.050 

5.350 

79.600 


100.000 


100.000 


LOUISIANA. 

* 

According  to  Professor  Forshey,  the  geological  formations  of  Louis- 
iana are  Tertiary  or  alluvial  and  diluvial,  the  former  occupying  two- 
fifths  of  the  State,  lying  north  of  an  irregular  line  connecting  Sabine 
Eiver  near  the  mouth  of  the  Neches,  and  Harrisonburg  in  Catahoula 
Parish. 

The  formations  in  Louisiana  ascribed  by  Professor  Hilgard  to  the  Vicks- 
burg  group  appear  to  agree  closely  in  character  with  those  of  Mississippi, 
although  their  eastern  development  seems  to  contain  more  limestones 
and  marls  than  the  western.  North  of  this  group  appear  the  lignites 
characteristic  of  the  northern  section  of  Mississippi.  Occasional  out- 
crops of  Cretaceous  rocks  are  found  along  a  line  extending  north-west 
from  the  parish  of  St.  Landry,  which  are  considered  by  the  authority 
already  cited  to  indicate  the  existence  of  a  Cretaceous  ridge,  forming  as 
it  were  "a  back-bone  to  the  State." 

Limestones  and  marls  appear  to  be  liberally  distributed  throughout 
the  State.  Both  are  reported  near  Columbus  on  Bayou  Taurean,  In 
central  Sabine  Pass  ledges  of  blue  fossiliferous  limestone  were  noticed. 
In  Natchitoches  the  Wasatch  Hills  consist  of  alternating  limestone  and 
marl.  On  Sicily  Island,  near  Harrisonburg,  and  on  Anacoco  Bayou,  marl 
beds  are  found  resembling  the  Pearl  River  marls  of  Mississippi,  which 
have  been  successfully  used  as  a  fertilizer.  In  Winn  and  Rapides  occur 
semi-indurated  marls,  with  the  peculiar  orbitoides  limestone  already 
mentioned  as  existing  in  Alabama.  In  the  parishes  of  Bossier,  Bien- 
ville, and  Winn,  outcrops  of  limestone  occur  in  the  vicinity  of  salt  licks 


Geological  Map 
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TENNESSEE,  MISSISSIPPI, 
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and  springs,  but  these,  together  with  a  bed  of  calcareous  rocks  found 
in  St.  Landry  Parish,  are  believed  to  belong  to  the  chain  of  Cretaceous 
outliers  already  mentioned,  especially  as  such  borings  as  have  been 
made  have  revealed  the  existence  of  gypsum  underlying.  In  the  south 
part  of  Winn  and  at  Drake's  salt  works  on  Saline  Bayou  these  lime- 
stones appear  as  ridges  of  some  extent. 

Of  the  Tertiary  limestones  of  Alabama,  Professor  Hilgard  remarks 
that  the  "limestones  of  the  Vicksburg  group,  at  many  points,  yield 
excellent  lime,  while  the  more  impure  varieties  possess,  in  the  large 
amount  of  glauconite  they  contain,  special  value  for  agricultural  pur 
poses.    Good  marls  of  various  kinds  also  abound." 

In  Calcasieu  Parish  artesian  wells,  recently  bored  for  oil,  have  revealed 
the  existence,  at  a  depth  of  four  hundred  and  fifty  feet,  of  an  immense 
bed  of  pure  crystalline  sulphur,  underlaid  by  six  hundred  feet  of  equally 
pure  gypsum.  The  value  of  these  discoveries  is  very  great.  The  geol- 
ogist says  of  them  :* 

As  regards  the  sulphur  bod,  *******  its  practical  importance  can 
hardly  be  overestimated.  Its  development  requires,  it  is  true,  large  capital  and  the 
best  of  engineering  resources,  in  view  of  the  depth  and  peculiar  difficulties  of  drain- 
age and  ventilation ;  but  who  that  knows  the  part  that  sulphuric  acid  plays  in  modern 
civilization,  the  monopoly  enjoyed  by  Sicilian  sulphur,  the  burdens  naturally  and  arti- 
ficially imposed  upon  its  production  in  that  island,  and  the  inferiority  of  the  acid  pre- 
pared from  pyrites,  can  fail  to  appreciate  the  intrinsic  importance  of  a  bed  of  pure 
sulphur  one  hundred  and  thirty-five  foot  thick,  lying  at  a  depth  less  than  half  of  that 
at  which  some  coal  mines  are  profitably  worked  in  Pennsylvania,  and  within  ten  miles 
of  ocean  navigation?  The  very  gangue  of  the  mineral,  gypsum,  is  of  sufficient  value 
to  agriculture  and  the  arts  to  bear  shipment  for  thousands  of  miles  within  the  country, 
nor  indeed  is  it  likely  that  beds  of  such  magnitude  should  be  confined  to  a  limited 
area  and  not  be  accessible  at  more  advantageous  locations.  *  *  *  *  Boring  opera- 
tions have  been  suspended,  and  a  company  is  now  being  formed  with  a  special  refer- 
ence to  mining  the  siiluhur. 

The  alluvium  of  Louisiana  is  very  extensive,  stretching  along  the 
Mississippi  River  with  a  width  of  thirty  to  forty  miles  to  just  below 
Baton  Rouge,  where  it  becomes  the  delta,  or,  rather,  what  is  generally 
ho  considered.  The  true  delta  is  described  by  General  Humphreys  and 
Lieutenant  Abbott,  in  their  report  on  the  "Physics  and  Hydraulics  of 
the  Mississippi  River,"  as  beginning  about  the  mouth  of  Red  River.  Ac- 
cepting the  limits  given  by  General  Humphreys — which  are,  on  the  north, 
the  Red  River,  Bayou  Manchac,  and  Lake  Pontchartrain ;  on  the  west, 
Bayou  Teche  and  Bayou  Petit  Anse ;  on  the  south,  the  Gulf;  and  on  the 
east,  the  Mississippi  River — the  area  of  the  delta  of  the  Mississippi  is  about 
twelve  thousand  square  miles.  Of  this  the  more  southern  portion, 
about  four  thousand  square  miles  in  extent,  is  salt  marsh.  In  addition 
to  this,  a  strip  of  marsh,  twenty  to  twenty -five  miles  wide,  borders  the 
whole  southern  coast  from  Petit  Anse  westward.  The  Red  River,  too, 
has  its  alluvial  bottom  of  an  average  width  of  ten  miles. 

This  vast  alluvial  region,  with  the  exception  of  some  very  extensive 
shell-beds  of  undoubted  human  origin,  contains  no  fertilizers  of  a  min- 
eral nature.  It  is,  however,  of  the  greatest  agricultural  importance. 
The  statistics  of  the  census  of  18G0  show  that  the  parish  of  Tensas  was 
at  that  time  the  most  productive  district  of  the  cotton  belt.  Its  average 
yield  is  given  at  a  proportion  of  one  and  one-fifth  bales  of  cotton  per 
acre  for  the  whole  area  of  cultivated  land,  which  of  course  implies  a 
much  heavier  amount  per  acre  for  land  in  cotton  only. 

Next  to  the  alluvium  in  fertility  ranfe  certain  portions  of  the  prairie 
lands,  while  other  portions,  covered  by  drift  corresponding  to  the  Orange 
Sand  of  Mississippi,  are  poor  and  barren ;  for  the  Orange  Sand,  when  un- 

3 — 
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mixed  with  silt,  or  the  results  of  the  disintegration  of  other  formations, 
is  fax  from  productive. 

A  notice  of  the  mineral  fertilizers  of  Louisiana  would  perhaps  be  in- 
complete without  some  mention  of  the  immense  bed  of  salt  discovered 
upon  the  island  of  Petit  Ause.  one  of  a  chain  of  five,  arising  partly 
from  the  Gulf  and  partly  from  tlie  coast  marsh  between  Atchafalaya  and 
Vermilion  Bayous.  Tliis  bed  has  been  ouly  partially  explored  as  yet, 
but  is  estimated  to  be  at  least  one  hundred  and  forty-four  acres  in  extent 
and  thirty-eight  feet  thick.  It  is  covered  by,  and,  perhaps,  imbedded 
in,  formations  of  the  Post-Tertiary  age,  though  some  authorities  incline  to 
believe  that  the  salt  bed  itself  is  but  another  Cretaceous  outlier.  Of  im- 
mense extent,  wonderful  purity,  accessible  by  sea  or  by  land,  and  within 
two  hundred  and  seventy-five  miles  of  the  mouth  of  the  Mississippi 
River,  the  importance  of  this  salt  deposit,  which  for  several  years  sup- 
plied the  greater  portion  of  the  southwest,  is  not  easily  exaggerated. 
At  present  it  is  mined  with  some  little  difficulty  on  account  of  drainage 
from  the  overlying  Orange  Sand,  but  it  is  hoped  that  the  bed  may  Be 
struck  at  a  higher  level,  and  this  impediment  obviated. 

ARKANSAS. 

The  State  of  Arkansas,  east  of  a  line  passing  from  the  north-west 
corner  of  Louisiana  to  the  Black  River  where  it  empties  into  the  White, 
and  along  the  former  stream  to  the  Missouri  liue,  is  occupied  by  the 
Tertiary  and  Post-Tertiary.  The  Tertiary  presents  the  genera]  character- 
istics of  the  Northern  Lignitic  group  of  Uilgard,  and  contains  but  little 
calcareous  matter,  which  occurs  in  isolated  beds. 

This  formatiou  extends,  in  the  counties  of  Clark,  Hot  Springs,  and 
Montgomery,  to  the  northwest  of  the  limit  indicated,  and  in  this  region 
are  several  of  the  few  localities  o?  Tertiary  limestones. 

The  alluvium  of  Arkansas  extends  in  the  uortheastern  part  of  the 
State  to  a  distance  of  fifty  miles  back  from  the  Mississippi  River,  then, 
rapidly  narrowing,  almost  disappears  in  Phillips  County.  Below  this 
point  it  averages,  perhaps,  twenty  miles  in  width,  the  Arkansas  and 
White  Rivers  being  bordered  by  alluvial  deposits  continuous  with 
those  of  the  Mississippi,  which,  in  the  case  of  the  first,  extend  from 
Little  Rock  to  the  mouth  of  the  river. 

The  greater  part  of  Marion  and  of  Fulton,  thenortb-westhalf  of  Lawrence 
and  of  Randolph,  and  uorth-east  half  of  Izard  and  of  independence  Coun- 
ties, are  nnderlaid  by  magnesian  limestones  of  the  lower  Silurian  age, 
the  southern  extension  of  the  extensive  basin  of  these  rocks  in  Missouri. 

That  portion  of  the  State  not  included  in  the  regions  above  outlined 
is  of  the  Carboniferous  or  Sub-Carboniferous  age,  with  the  exceptiou  of 
some  limited  outcrops  of  Metamorpbic  rocks  in  the  counties  of  Pulaski. 
Saliue,  and  Hot  Springs.  The  Coal  Measures  proper  occupy  the  central 
part  of  the  Carboniferous  area,  entering  the  State  from  the  west,  in  the 
counties  of  Sebastian  and  Crawford,  and  extending  thence  nearly  east 
as  far  as  White  County.  The  Sub-Carboniferous  area  includes  lime- 
stones, sandstones,  and  grit. 

In  addition  to  the  Tertiary,  Sub-Carboniferous,  and  Silurian  limestones 
already  mentioned,  the  Cretaceous  formation  affords  both  limestone 
and  gypsum,  and  in  both  Tertiary  and  Alluvinm  are  occasional  beds  oi 
marl.  In  the  Silurian  region  inarble  and  limestone  are  reported  in 
Marion,  Lawrence,  Randolph,  Fulton,  Izard,  Independence,  and  East 
Carroll. 

Much  of  the  Silurian  limestone  of  Arkansas  is  too  cherty  for  profita- 
ble application  to  the  manufacture  of  lime.    In  the  Sub-Carboniferous 
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region  lime  occurs  in  Van  Buren,  Searcy,  Carroll,  Madison,  Benton, 
Crawford,  and  Washington  counties;  near  Fayetteville,  in  the  last- 
named  county,  are  some  beds  of  gypsiferons  shale,  which,  pulverized,  may 
afford  a  fertilizer  of  some  value.  In  Pope  County  limestone  is  found 
only  on  Indian  Creek. 

In  Conway  County,  on  Turkey  Creek,  is  a  locality  of  limestone  of 
good  quality,  which  is  of  special  value,  being  the  only  available  source 
of  lime  in  this  part  of  the  State,  south  of  the  Little  Ked,  and  north  of 
the  Arkausas  River. 

In  Yell  County,  near  the  junction  of  Cypress  Creek  with  the  Arkan- 
sas River,  an  extensive  outcrop  of  limestone  is  reported.  Heavy  beds 
of  the  same  rock  occur  along  Fourche  la  Feve  River,  in  Scott  Cbuntyj  & 
thin  layer  is  found  on  Gap  Creek,  Montgomery  County;  while  consid- 
erable bodies  of  limestone  of  good  quality  reach  the  surface  in  Caddo 
Cove,  in  same  county.  At  the  Hot  Springs,  in  the  county  of  the 
same  name,  is  a  bluff  of  fine  calcareous  tufa,  deposited  from  the  waters. 
In  the  same  county,  near  Rockport,  and  in  the  northern  part  of  Clark 
County,  limestoue  of  the  Tertiary  epoch  appears,  as  well  as  on  Mill 
Creek  and  Saline  River,  in  Saliue  County — in  the  latter  locality  as  a 
compact  blue  rock.  In  eastern  Pulaski  are  Tertiary  limestoues  and 
marls,  a  bluff  of  the  former  upon  Fourche  Creek  being  mentioned  by  * 
Owen  as  the  best  source  of  lime  in  the  county.  Marls  probably  exist 
in  most  of  the  districts  in  which  limestones  of  that  period  are  found. 
Beds  of  this  fertilizer  are  reported  in  eastern  Pulaski  and  north  Bradley. 

A  qualitative  analysis  of  shell  marl  from  the  last-named  locality,  of 
greenish  color  and  granular  structure,  gave,  according  to  Dr.  Elder- 
borst,  carbonate  of  lime,  nmgnesia?  iron,  and  manganese,  potash,  soda, 
and  phosphoric  acid  in  not  inconsiderable  quantities,  together  with  an 
insoluble  silicate.  Argillaceous  shell  marl  is  found  in  Jefferson  County, 
and  some  beds  of  very  rich  quality  in  St.  Francis. 

In  Sexier  County,  the  region  around  Ultima  Thule  is  based  upon  marble 
and  limestone  of  the  Cretaceous  age,  and  about  one  hundred  feet  of  marl 
and  marly  limestone  are  exposed  near  Rocky  Comfort  in  the  same  county. 
In  Hempstead  and  Clark  are  many  outcrops  of  Cretaceous  limestone;  in 
Okolona,  Clark  County,  lime  is  largely  manufactured  for  neighborhood 
use.  In  Pike  County,  extensive  beds  of  excellent  gypsum  are  found 
associated  with  limestone  of  equally  good  quality.  These  are  located 
upon  the  Little  Missouri  River,  forming  bluff  banks  to  that  stream.  As 
the  Little  Missouri  is  navigable  during  several  months  of  the  year,  these 
gypsum  beds  bid  fair  to  be  of  great  value.  Gypsum  is  said  to  exist  in 
the  northern  part  of  Bradley  County  also. 

In  Greene  County  occurs  a  bed  of  gypseous  clay,  or  rather  of  clay 
containing  a  large  quantity  of  crystallized  seleuite.  In  view  of  the  allu- 
vial nature  of  this  and  other  counties,  this  deposit  may  prove  of  value. 

Niter  caves,  or  caves  containing  nitrous  earth,  are  found  in  North-west 
Arkansas,  and  niter  has  been  manufactured  to  some  extent.  It  is  prob- 
able that  thorough  explorations  of  these  caves,  some  of  which  are  ex- 
tensive, will  reveal  accumulations  of  bat  guano,  similar  to  that  already 
in  use  in  Tennessee.  An  analysis  of  a  white  niter  earth  from  a  cave  in 
Marion  County  is  given  by  Dr.  Elderhorst,  as  follows : 

Sulphuric  acid 1. 375 

Nitric  acid 973 

Carbonic  acid 38.4-57 

Organic  matter  and  loss 2. 760 

100.  "00 


Insoluble  in  hydrochloric  acid...  11.516 
Oxide  of  iron,  and  phosphates  of 

alumina,  Uino,  and  magnesia  ..  5. 003 

Lime 22.W9 

Magnesia 14.6H4 

Potash 1.106 

Chlorine 064 
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or  1.791  pound  of  niter  to  100  pounds  of  earth.  An  earth  of  a  red- 
dish color,  from  another  cave  in  the  same  county,  yielded  to  the  same 
chemist,  in  100  parts,  3.305  parts  of  anhydrous  nitric  acid,  a  proportion 
equivalent  to  about  124  pounds  niter  to  the  ton  of  earth. 

Analyses  of  Silurian  limestones. — (ElderhorsL) 


Lawrence 
County. 


Marion 
County. 


Insoluble  silicates 

Alumina 

Carbonate  of  lime 

Carbonate  of  magnesia 

Carbonates  of  iron  and  zinc 
Potash 


6.701 


53.998 

35.059 

4.231 

.106 


100.095 


3.191 

3.023 

50.041 

42.317 

1.950 

.435 


100.957 


Analysis  of  tufa,  Hot  Springs  County. — (Elderhorst.) 

Carbonate  of  lime 96. 550 

Silica - 773 

Oxides  of  iron,  manganese,  and  alumina , 1. 315 

98.638 


The  region  underlaid  by  the  Cretaceous  strata  is  very  fertile,  often 
presenting  the  deep  black  soil  which  has  already  been  noticed  as  being 
found  in  those  portions  of  Alabama  and  Mississippi  of  similar  geologi 
cal  structure. 

Much  of  the  land  located  upon  the  grit  of  the  Carboniferous  age  is 
cold,  acid,  and  wet;  alternating  with  this  are  warm,  light,  sandy  soils, 
of  tolerable  fertility,  but  easily  exhausted. 

The  counties  of  the  northwest  present  valleys  of  considerable  agricul- 
tural value,  while  many  of  the  higher  lands  throughout  the  north  of 
the  State  are  available  for  grazing. 

mssouni. 

The  basin  of  lower  Silurian  which  appears  in  Northern  Arkansas 
occupies  nearly  two-thirds  of  the  width  of  the  State  of  Missouri,  from  east 
to  west,  and  extends  north  into  the  counties  of  Cooper,  Moniteau,  Cole, 
Callaway,  Montgomery,  Audrain,  Ralls,  Pike,  Lincoln,  and  St.  Charles. 
This  formation  reaches  the  Mississippi  River  in  Cape  Girardeau  County, 
where,  as  well  as  in  the  county  next  north,  (Perry,)  there  is  a  small  d& 
velopment  of  upper  Silurian.  This  again  is  bordered  on  the  north  by 
Devonian  strata,  extending  from  the  river  through  the  counties  named, 
in  a  north-western  direction  into  St.  Genevieve  County.  Devonian  rocks 
also  outcrop  in  the  counties  of  Pike,  Ralls,  Marion,  Saline,  Cooper, 
Boone,  Moniteau,  Cole,  Callaway,  Benton,  Hickory,  Polk,  and  Greene, 
bordering  upon  the  Silurian  strata,  except  in  the  six  counties  first  named. 
The  Silurian  strata,  with  the  exception  just  mentioned,  viz.,  in  Cape 
Girardeau  and  in  Perry  counties,  are  separated  from  the  Mississippi 
River,  from  Ralls  County  to  Cape  Girardeau,  by  Sub-Carboniferous  lime- 
stone and  sandstone,  and  an  irregular  belt  of  the  same  separates  the 
Silurian  and  the  Devonian,  on  the  north  and  west,  from  the  Coal  Measures 
which  occupy  the  north-west  two-fifths  of  the  State.  Sub-Carboniferous 
rocks  are  also  found  between  the  Coal  Measures  and  the  Mississippi 
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River,  north  of  Ralls  County,  to  the  Iowa  line.  In  addition  to  the  allu- 
vium of  the  south-east  upon  the  Mississippi,  the  Missouri  and  other 
rivers  are  bordered  to  a  considerable  extent  by  alluvial  bottoms  and 
prairies.  Professor  Swallow  includes  with  the  alluvium,  as  Quaternary, 
a  so-called  Bluff  Formation.  This  occupies  the  eminences,  from  which 
it  takes  its  name,  along  the  larger  streams  of  the  State,  and  overlies  the 
Coal  Measures  through  almost  their  whole  extent.  The  Drift  of  Mis- 
souri, also  included  in  the  Quaternary  by  the  authority  just  cited,  is  ot 
comparatively  little  importance,  being  limited  in  extent,  and  where 
present  often  covered  by  the  bluff.  In  addition  to  the  formations  above 
noticed,  a  few  Metamorphic  outcrops  occur  in  Madison,  St.  Francois,  and 
in  Franklin  County,  affording  rich  stores  of  mineral  wealth  for  which  this 
portion  of  Missouri  is  noted. 

In  the  Silurian  region  the  limestones  are  chiefly  magnesian :  they  are 
found  in  nearly  every  county  in  thick  massive  beds,  and  yield  both  lime- 
stone and  marble  of  value.  Many  outcrops  of  these  rocks  occur  outside  of 
the  main  basin,  in  the  belt  above  described,  as  comprising  more  particu- 
larly rocks  of  the  Sub-Carboniferous  epoch.  Localities  at  which  the  Silu- 
rian limestones  are  available  for  economic  uses,  are  rei>orted  in  the  coun- 
ties of  Perry,  Cape  Girardeau,  Ralls,  Pike,  Franklin,  St.  Louis,  .Jefferson, 
St.  Clair,  Boone,  Camden,  Morgan,  Miller,  Marion,  Cooper,  Benton,  St. 
Genevieve,  Hickory,  Polk,  Dallas,  Moniteau,  Greene,  Cole,  Pettis,  and 
St.  Frangois,  and  will  probably  be  found  throughout  the  entire  basin.  In 
the  counties  of  Cooper,  Boone,  Marion,  Ralls,  Pike,  Polk,  Moniteau,  Sa 
line,  Callaway,  and  Perry,  are  found  limestones  of  the  Devonian  age,  vary 
ing  in  character  from  a  shaly,  gray,  coarse-grained  rock,  to  a  pure  white 
oolite.  Localities  of  good  limestone  are  so  numerous  throughout  the 
region  of  Sub-Carboniferous  rocks  that  a  detailed  mention  of  them  is 
unnecessary.  In  the  Coal  Measures  occur  calcareous  strata  of  variable 
value. 

In  the  Bluff  Formation  tufa  is  reported  at  many  points,  an  extensive 
bed  lying  uot  far  south  of  Parkville,  in  Platte  County.  In  the  counties 
of  Marion,  Dallas,  and  Camden,  calcareous  nodules  are  sometimes  found 
in  quantity  sufficient  to  pay  for  working  them  into  lime.  In  the  shal- 
low lakes  of  the  river  bottoms  very  large  deposits  of  marl  exist,  and,  as 
is  usual,  are  still  forming. 

From  the  foregoing  it  will  be  seen  that  every  section  of  the  State  of 
Missouri  is  abundautly  supplied  by  calcareous  fertilizers,  and  watered 
as  it  is  by  numerous  navigable  streams,  the  banks  of  which  afford 
the  most  accessible  outcrops  of  limestone,  it  is  hardly  conceivable  tbat 
in  any  portion  ef  the  State  these  cannot  be  easily  and  cheaply  applied. 
The  alluvium  and  Bluff  form  the  most  fertile  soils  of  Missouri,  and  as 
the  Coal  Measures  are  masked  by  the  latter,  these  present  the  agricul- 
tural character  of  the  overlying  formation  rather  than  that  of  their  own 
proper  components,  save  in  a  few  denuded  localities,  which  vary  in  fer- 
tility according  to  the  members  of  the  coal  formation  which  reach  the 
surface.  The  Drift,  where  it  is  uppermost,  affords  a  pebbly  siliceous 
soil  of  little  value,  but  is  in  most  places  covered  by  the  calcareo  sili: 
ceous  bluffs. 

The  land  overlying  the  limestones  has  the  usual  calcareous  character, 
but  in  the  region  of  some  of  the  magnesian  rocks  the  amount  of  chert, 
resulting  from  the  decomposition  of  strata,  is  so  great  as  to  render 
otherwise  good  soil  practically  valueless. 

36 
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Analyse*  of  Missouri  Uxmtonea. — (Swailoic.) 


Insoluble  in.  nitric  acid 

Insoluble  Id  hydrochloric  acid. 

Silica    

Alumina 

Olid*  of  iron 

Carbonate  of  lime 

Carbonate  of  magnesia 

Water 7 


Inaofrible  in  nj trio  acid 

Insoluble  in  Uvdroohlaiic  acid. 

SMoa 

Alumina 

Oxide  of  iron 

CarlMinate  of  lime 

Carbonate  of  magnesia 

Water 


O 


30.  54 

n.  07 

30.90 

20.02 

.70 


90.23 


o 


2 


7.20 


1.77 
90.12 


1 

o 


a 


•g 

a 


6.67 


.98 

40.35 

41.98 

.90 


99.88 


6.08 


.60 

52.16 
40.39 


99.23 


$ 

o 

a 

rt 


oc 


o 

Si 

I 


1.05 
Trace 

97.06* 
1.70 


99.81 


L44 


j     .36 
36.33 


.76 


vOL  3f6 


16.31 

;   4.01 

69.77 
a  94 


o 
O 

r 

O 


S     .51 


9a  93 
Trace. 


6.77 
.97 

49.64 

42.05 


1 

02 


.50 


<  Trace 
99.40 


* 


ft, 


a.  an 


403 

8L86 
4.82 


99,53 


35.08 


5,» 

58, » 
.77 


99.15 


99.03 


99.44 


99.43 


99.90 


SQL  47 


TENNESSEE. 

Along  the  eastern  line  of  Tennessee  the  rocks  are  Eozoio,  with  an  oc- 
casional outcrop  of  Metamorphic ;  west  of  this  rises  a  belt  of  the  Silu- 
rian formation,  about  seventy  miles  in  width,  including  rocks  assigned 
by  Professor  Saftbrd,  in  his  late  report  on  the  geology  of  Teuuessee,  to  the 
Potsdam,  Trenton,  Hudson,  (or  Nashville,)  and  Niagara  epochs,  the  latter 
being  but  little  developed  in  the  belt  mentioned.  West  of  this,  all  at 
the  State  to  the  Tennessee  River  is  of  the  Carboniferous  age,  with  the 
exception  of  a  somewhat  remarkable  outcrop  of  Trenton  limestone,  oc- 
cupying the  counties  of  Maury,  Marshall,  Bedford,  Williamson,  Ruther- 
ford, Davidson,  Wilson,  Sumner,  Smith,  DcKulb,  and  the  western  part 
of  Cannon,  with  outliers  along  the  lines  of  tbe  streams  in  all  the  sur- 
rounding counties.  This  is  the  Central  Basin  of  Tennessee,  before  al- 
luded to, 

Aloug  the  line  of  tbe  Tennessee  and  some  of  its  eastern  tributaries 
rocks  of  the  Niagara  epoch  again  appear,  in  conjunction  with  others  of 
the  lower  Helderberg  series.  West  of  the  river,  and  extending  entirely 
across  the  State,  is  a  belt  of  the  Cretaceous  formation,  having  a  width 
at  the  southern  State  line  of  about  thirty-five  miles,  and  near  the  Ken- 
tucky border  of  seven  to  eight  miles.  West  of  this  again  is  a  belt  of 
territory  about  forty  miles  wide  throughout  the  breadth  of  the  State. 
Between  this  and  the  Mississippi  Eiver  all  is  Post-Tertiary  and 
alluvium. 

In  the  lower  Silurian  of  East  Tennessee  (Potsdam)  are  found  thick 
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beds  of  dolomite  and  common  limestone,  forming  the  most  massive  cal- 
careous strata  in  the  State,  and  many  of  the  ridges  and  valleys  of  that 
region.  It  is  mentioned  as  occurring  in  the  counties  of  Kuox,  Roane, 
Claiborne, Sullivan, Greene,  Bradley,  MeM  inn,  Monroe,  Blount,  Polk,  Jef- 
ferson, Sevier,  and  Hamilton,  in  the  last  foruiiug  the  famous  Missionary 
Ridge.  Most  of  these  ridges  are  somewhat  cherty,  or  siliceous,  but  in 
many  of  them  this  is  the  case  only  on  the  south-eastern  side,  the  northwest 
being  of  a  much  purer  limestone.  Limestoue  of  the  Trenton  and  0  udsou 
epochs  occur  more  or  less  in  all  the  counties  above  mentioned,  either  as 
a  thick,  argillaceous  blue  limestoue,  or  in  thinner  beds  of  marble,  or  fer- 
ruginous limestone,  and,  in  addition  to  these  localities,  are  also  reported 
in  Washington,  in  Garter,  and  in  Uawkius  County.  In  the  last  named 
this  formation  furnished  the  beautiful  variegated  Tennessee  marble,  so 
liberally  used  in  the  decora tiou  of  the  Capitol  at  Washington. 

In  the  great  Central  Basin  the  rocks  of  the  Trenton  and  Hudson  series 
are  chiefly  blue  limestone  in  heavy  beds,  with  occasional  layers  of  a 
thinner  flaggy  rock.  Throughout  their  whole  extent  they  afford  lime- 
stones of  quality  sufficiently  good  for  the  manufacture  of  lime,  andinsome 
localities  marbles  of  different  kinds. 

Throughout  the  western  valley  of  Tennessee  the  source  of  lime  is  the 
Niagara  limestone,  locally  known  as  the  u8needville  lime,"  or,  from  4 
Characteristic  fossil,  as  the  "  Meniscus  lime."  This  outcrojis  along  the 
water-courses  in  the  counties  of  LI  en  ry,  Benton,  Humphreys,  Decatur, 
Perry,  Wayne,  and  Hardin.  The  same  formation  occurs  also  iu  many 
localities  on  the  border  of  the  Central  Basin,  but  owing  to  the  abundant 
supply  of  calcareous  material  afforded  by  the  older  rocks  it  does  not  as- 
sume the  same  economic  importance  as  in  the  more  western  outcrops, 
which  are  largely  drawn  upon  for  the  supply  of  lime  to  the  sands  and 
clay  lands  of  West  Tennessee.  The  character  of  the  rock  is  generally 
sufficiently  good  for  lime  manufacture;  and,  as  in  the  other  calcareous 
group  of  the  St4ite,  marbles  occasionally  occur. 

Lime  is  manufactured  at  many  points  along  the  western  e<lge  of  this 
formation.  With  the  last-named  group,  in  many, localities,  occur  light 
blue  limestones  of  the  lower  Delderberg  period,  also  available  as  a 
source  of  lime.  The  thicker  beds  of  this  group  are  on  the  western  side 
of  the  Tennessee. 

Throughout  the  region  underlaid  by  tho  Carboniferous  rocks  are  oc- 
casional beds  of  limestone,  especially  in  the  counties  crossed  by  the 
Mountain  Limestone,  (Sub-Carboniferous,)  which  outcrops  mainly  along 
whe  western  slope  of  the  Cumberland  table  lands,  viz:  Franklin,  Coffee. 
Warren,  Grundy,  Marlon,  Van  Buren,  White,  Putnam,  Overton,  and 
Fentress. 

Iu  the  coal  region  proper  of  the  Cumberland  table,  although  the  ledges 
of  limestone  so  often  met  in  connection  with  coal  are  comparatively  rare, 
yet  outcrops  of  the  Mountain  Limestone  and  the  calcareous  rocks  of  the 
older  formations  are  easily  accessible. 

In  a  very  narrow  limit  iu  south-east  Carroll  and  south-west  Benton  is 
the  Greensand  or  Shell  Bed  of  Safford,  corresponding  to  the  rotten  lime- 
stone of  Mississippi.  As  its  name  imports,  this  contains  more  or  less 
glaucouite  and  a  large  number  of  shells,  though  it  is  by  no  means  so  rich 
in  the  former  as  is  the  New  Jersey  Cretaceous.  Nevertheless  this  appears 
to  be  through  its  extent  a  source  of  marls  of  considerable  value,  at  least 
for  local  use.  Experiments  were  made  before  the  war  with  favorable 
results. 

In  the  western  portion  of  the  Tennessee  Cretaceous,  occupying  a. tract 
ten  or  fifteen  miles  wide,  extending  across  the  State,  appear  formatiaos^ 
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(thought  by  Safford  to  correspond  to  the  Ripley  of  Mississippi,  though 
generally  similar  iu  lithological  character  to  the  Coffee  Sand,)  in  which 
occur  some  localities  of  limestone  which,  in  view  of  the  lack  of  this  mate 
rial  in  West  Tennessee,  although  impure,  are  somewhat  important  as  a 
source  of  fertilizing  material.  These  beds  are  located  in  Hardeman 
Country,  uear  the  line  of  the  Memphis  and  Charleston  railroad. 

The  Tertiary  of  West  Tennessee  contains  no  material  available  for 
fertilizers,  save  that  in  the  bluffs  along  the  rivers,  as  in  Mississippi,  are 
occasional  localities  of  calcareous  nodules  which  may  possibly  afford  a 
limited  amount  of  lime,  sufficiently  pure  for  agricultural  use. 

In  the  limsetone  regions  of  Tennessee  are  numerous  caves,  some  of 
which  are  of  great  extent,  and  these  generally  contain  nitrous  earth, 
which  was  worked  as  a  source  of  saltpeter  during  1812-'14,  aud  again 
to  some  extent  during  the  late  war.  This  earth  may  in  some  localities 
be  fouud  of  value  as  a  fertilizer.  These  caves  have  been  for  ages  the 
homes  of  innumerable  bats,  and  their  accumulated  droppings  have 
formed  a  guano,  the  amount  of  which  in  some  cases  is  enormous.  This 
is  now  being  manufactured  into  a  commercial  fertilizer  at  Hebeling's 
cave,-  Warren  County,  by  admixture  with  the  uitrous  earth  of  the  same 
locality.  The  manufacturer  estimates  the  amount  of  bat  manure  in  this 
single  cave,  so  far  as  explored,  at  30,000  tons. 

The  soils  of  the  limestone  districts  are  the  best  in  Tennessee,  varying 
much  with  the  character  of  the  underlying  rock.  The  Central  Basin, 
the  counterpart  of  the  famecl  "  blue  grass"  region  of  Kentucky,  is 
called  by  Professor  Safford  the  garden  of  the  State.  The  Cretaceous  re- 
gion has  much  soil  of  tine  quality  adapted  to  cotton  and  corn,  with 
occasional  ridges  of  very  poor  laud.  The  Tertiary  soils  are  often  rich, 
and  much  of  the  best  cotton  land  of  the  State  is  on  this  formation. 
It  is,  however,  lacking  in  lime  aud  is  easily  exhausted.  The  alluvial 
lands  of  the  Mississippi  bottom  have  the  usual  characteristics  of  great 
and  lasting  fertility. 

Analyses  of  the  limestones  of  Tennessee  are  not  accessible;  they  will 
probably  be  found  fco^orrespond  closely  in  character  with  those  of*  Ken- 
tucky of  like  formation. 

An  analysis  of  the  greensand  marl  of  McNairy  County,  by  Dr.  Troost, 
is  given  below,  of  which  Professor  Safford  remarks  that  phosphoric 
acid,  though  doubtless  present,  does  not  appear  to  have  been  separated : 


No. 

Silica. 

Alumina. 

Protoxide 
of  iron. 

Potash. 

Carbonate 
of  lime. 

Water. 

Loss. 

Total 

1... 
3.. 

4a  oo 

45.30 
51. 70 

7.00 
6.20 
6.50 

20.70 
18.00 
21.20 

10.10 
10.40 
11.30 

5. 70 

10.80 

2.00 

8.00 

aso 

7.30 

.50 
.W) 
.00 

100.00 
100.00 
100.00 

KENTUCKY. 

The  Silurian  basin  of  South-western  Ohio,  South-eastern  Indiana,  and 
Northern  Kentucky,  forms  in  the  latter  State  the  tar-famed  blue  grass 
region,  extending  southward  as  far  as  Lincoln  and  Casey  counties,  and 
on  the  Ohio  River  from  Trimble  to  the  eastern  side  of  Mason  County. 
The  formations  of  this  basin,  once  classed  with  the  Hudson  River  strata 
of  the  New  York  survey,  are  now  designated  the  Cincinnati  group. 
This  basin  of  lower  Silurian  is  surrounded  by  a  narrow  belt  of  upper 
Silurian  iimestoue,  and  this  again  by  a  somewhat  wider  outcrop  of  De- 
vonian shales.  An  extension  of  the  Silurian  basin  of  Tennessee  enters 
Kentucky  'from  the  south  through  the  counties  of  Monroe  and  Cumber- 
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land.  The  eastern  border  of  the  State  is  occupied  by  Coal  Measures 
very  similar  to  those  of  Ohio,  with  which  they  are  continuous.  The 
western  extension  of  the  coal  is  near  a  linfe  passing  from  the  Ohio  River, 
a  few  miles  east  of  the  mouth  of  the  Scioto,  southwest  to  the  boundary 
between  Wayne  and  Clinton  counties.  The  southern  terminus  of  the 
Illinois  coal  field  occupies  the  counties  of  Union,  Henderson,  Daveiss, 
Hancock,  Ohio,  Butler,  Muhlenburg,  McLean,  Hopkins,  and  Webster, 
with  a  portion  of  the  counties  surrounding  these. 

The  Kentucky  Coal  Measures  are,  as  usual,  bordered  by  Sub-Carbon- 
iferous rocks,  chiefly  limestone,  the  latter  being  more  extensively  devel- 
oped around  the  western  coal  field  than  in  the  eastern  portion  of  the 
State.  With  the  exception  of  the  groups  already  noticed,  the  re- 
mainder of  the  State,  save  that  portion  west  of  the  Tennessee  River,  is 
occupied  by  sandstones  and  limestones  the  geological  age  of  which  has 
been  much  discussed,  and  which  are  laid  down  by  Professor  Dana  (see 
Manual  of  Geology)  as  Devonian,  while  recent  geological  maps  of  the 
State  group  them  as  Sub-Carboniferous. 

West  of  the  Tennessee  River  the  formations  are  Tertiary  and  Post-Ter- 
tiary. The  Cretaceous  group,  though  laid  down  in  the  western  part  of 
Kentucky  on  most  geological  charts  of  the  United  States,  probably  does 
not  exist  these,  or  at  so  great  a  depth  as  to  have  been  as  yet  unnoticed. 
The  Silurian  basin,  which  underlies  the  counties  of  Trimble,  Carroll, 
Gallatin,  Boone,  Kenton,  Campbell,  Bracken,  Mason,  Shelby,  Henry, 
Franklin,  Owen,  Grant,  Pendleton,  Nicholas,  Harrison,  Bourbon,  Fay- 
ette, Jessamine,  Mercer,  Woodford,  Anderson,  Boyle,  Washington,  and 
Spencer,  with  the  greater  part  of  Clark,  Garrard,  Lincoln,  and  Nelson, 
and  a  portion  of  Fleming,  Bath,  Montgomery,  Madison,  Casey,  Marion, 
Jefferson,  and  Oldham,  affords  so  many  available  localities  of  limestone 
that  detailed  mention  of  its  occurrence  is  unnecessary.  Of  the  tier  of 
counties  immediately  surrounding  those  just  mentioned,  many  are 
crossed  by  the  belt  of  upper  Silurian  before  noticed,  which  furnishes  an 
article  equally  valuable  for  agricultural  or  mechanical  use  with  that 
yielded  by  the  older  formations ;  in  this  group  the  limestones  of  Hardin 
County  are  magnesian  in  some  of  their  developments.  The  counties  ot 
Rowan,  Estill,  Powell,  Russell,  Adair,  Green,  Barren,  Taylor,  and  Larue 
also  possess  valuable  limestone. 

The  Coal  Measures  of  Kentucky  contain  many  thick  and  valuable  beds 
of  limestone,  few  counties  in  the  coal  regions  being  without  beds  of  this 
character.  In  the  eastern  coal  field,  localities  of  lime  are  reported  in 
the  counties  of  Whitley,  Knox,  Harlan,  Letcher,  Greenup,  Carter, 
Wayne,  Pulaski,  Rockcastle,  Clinton,  Jackson,  and  north-western  Clay. 
In  some  parts  of  Floyd  County  calcareous  septaria  exist  in  sufficient 
quantity  to  constitute  a  paying  source  of  lime.  In  the  western  coal  field 
thick  beds  of  calcareous  rock  are  found  along  the  Ohio,  the  Green,  and 
the  Tradewater  River,  and  in  other  localities  in  the  counties  of  Hop- 
kins, Daveiss,  and  Muhlenburg. 

It  will  be  seen  from  the  foregoing  that  nearly  every  county  in  Ken- 
tucky either  contains  beds  of  calcareous  fertilizers  or  is  within  easy 
reach  of  such.  From  this  must  be  excepted,  however,  much  of  the 
region  west  of  the  Tennessee  River  occupied  by  Tertiary  and  Post-Ter- 
tiary in  which  no  limestone  or  other  available  source  of  lime  hits  been 
noticed  other  than  occasional  beds  of  an  impure  marl.  Marls  of  various 
kinds  exist  in  the  couuties  enumerated  in  the  subjoined  table  ef  analy- 
ses, and  probably  in  many  others.  The  soil  of  the  blue-grass  region  has 
long  been  known  for  its  great  fertility ;  it  is  generally  a  black  cal- 
careous mold,  with  but  little  sand,  and  often  two  or  three  feet  deep. 
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Perhaps  no  district  in  the  West  excels  in  agricultural  value  that 
around  Lexington.  The  black  shales  and  limestones  of  the  Devonian 
belt  both  yield  a  rich  and  lasting  soiL  The  soils  ovwlying  the  Sub- 
Carboniferous  rocks  vary  widely  in  character.  Uiwn  the  limestones 
they  are  often  of  more  than  fair  quality,  though  somewhat  slow  in  the 
development  of  their  value,  and  in  the  misnamed  Barrens  they  are 
recognized  as  affording  first-class  grass  lands. 

Analyses  of  Umestmes,  Kentucky. — (Pro/.  Peter.) 
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Carbonate  of  magnesia.... 

lime 

Magnesia 

Carbonic  acid    

Alumina  and  oxide  of  iron 
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Phosphoric  acid , . . . 

Sultihuric  acid 

Carbonate  of  iron 

Carbonate  of  manganese. 
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Analyses  of  limestones,  Kentucky. — (Prof.  Peter) — Continued. 
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*  Not  estimated. 


Analyses  of  marls,  Kentucky. — (Professor  Peter.) 
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OHIO. 

The  Coal  Measures  of  Pennsylvania  and  Western  Virginia  extend  into 
Ohio,  occupying  nearly  the  eastern  one-third  of  the  State.  They  are 
bordered  on  the  north  and  west  by  Sub-Carboniferous  conglomerate  and 
grit,  and  this,  again,  is  abutted  by  a  belt  of  sandstones  and  shales  usu- 
ally ascribed  to  the  Devonian  age.  The  shales  are  considered  the 
equivalent  of  the  Hamilton  shales  of  the  New  York  survey.  In  refer- 
ence to  the  sandstones,  locally  known  as  "  Waverley,"  there  is  much 
doubt  whether  they  are  to  be  assigned  to  the  upper  Devonian  or  lower 
Carboniferous.  Some  maps  locate  them  in  the  latter,  and  a  group  has 
lately  been  proposed  by  the  directors  of  the  geological  survey  of  Illi- 
nois, to  include  these,  and  other  similar  formations  in  the  West,  under 
the  name  of  Kinderhook,  located  at  the  base  of  the  carboniferous  system. 

A  line  extending  from  the  Pennsylvania  border  through  the  center  of 
Trumbull  County,  around  the  northern  edge  of  Geauga,  through  Sum- 
mit and  Mediua  counties  to  Medina,  and  from  the  last-named  point,  ir- 
regularly drawn,  with  curves  toward  the  east,  in  the  counties  of  Knox 
and  Vinton,  to  a  point  on  the  Ohio  River  a  few  miles  east  of  Portsmouth, 
would  pretty  nearly  coincide  with  the  limits  of  the  Carboniferous  rocks, 
excluding  the  Waverley.  The  last,  with  the  shales  above  mentioned,  are 
limited  to  a  strip  of  country  to  the  north  and  west  of  the  Carboniferous, 
averaging  perhaps  twenty-five  miles  in  width,  narrowing  toward  the 
south.  Their  western  border  is  approximately  defined  by  a  line  ex- 
tending from  the  center  of  Erie  County,  on  the  lake,  to  the  center  of 
Adams  County,  on  the  Ohio  River.  The  counties  of  Hamilton,  Cler- 
mout,  Brown,  Warren,  Clinton,  and  Butler,  about  half  of  Preble,  Mont- 
gomery, Greene,  and  Highlaud,  and  a  small  portion  of  Fayette  and  Ad- 
ams, are  underlaid  by  the  Cincinnati  Basin  of  lower  Silurian  limestone. 
North  of  this,  and  between  the  eastern  limit  of  the  Cincinnati  group  and 
the  Devonian  shales,  the  rocks  are  the  so-called  Cliff  limestone,  a  forma- 
tion concerning  the  age  of  which  there  has  been  much  discussion  among 
geologists,  it  having  been  early  assigned  to  the  Sub-Carboniferous  ei>och, 
and  of  late  years  to  the  lower  Devonian  or  the  upper  Silurian.  Professor 
Ball  considers  it  to  be  of  the  latter  system,  and  it  is,  therefore,  together 
with  the  extension  of  the  same  formation  into  Indiana  and  Kentucky, 
marked  as  upper  Silurian  in  the  accompanying  maps.  This  formation 
covers  all  Ohio  not  already  described,  except  a  limited'  region  in  the 
north-western  corner  of  the  State,  and  a  narrow  district  along  the  Indiana 
line  from  about  its  center  northward,  which  are  Devonian. 

With  the  exception  of  the  Hamilton  shales  and  the  Waverley  sand- 
stones all  the  geological  formations  of  Ohio  afford  lime  of  good  quality 
and  in  inexhaustible  quautity ;  and  even  in  the  counties  located  on  the 
excepted  district  the  fertilizer  is  so  readily  to  be  obtained  on  either  hand 
that  no  land  need  suffer  from  want  of  liming. 

The  lower  Silurian,  or  as  it  is  locally  termed  the  blue  limestone,  is 
characterized  by  its  occurrence  in  broken  but  not  displaced  layers,  al- 
ternating with  clayey  marls.  It  is  a  compact,  hard,  semi-crystalline 
rock,  rich  in  fossils,  and  affords  a  high  percentage  of  carbonate  of  lime, 
as  showu  by  the  following  analysis  of  a  specimen  from  the  hills  near 
Cincinnati,  by  Professor  Locke,  aud  more  fully  by  the  analysis  of  the 
same  lock  in  Kentucky,  before  given : 


Carbonate  of  lime 90.93 

Peroxide  of  iron 3.15 

Insoluble  in  hydrochloric  acid 1.80 

Carbonate  of  magnesia 1.11 


Silex  from  solution .77 

Water  expelled  at  ignition 1.13 

Loss 1.11 


100.00 
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Very  different  from  the  fragmentary  layers  of  the  lower  are  the  mas- 
sive strata  of  the  upper  Silurian,  often  eighty  feet  thick  without  a 
seam,  and  standing  out  along  the  banks  of  streams  in  high  perpendicu- 
lar, or  even  overhanging  walls,  whence  its  local  name  of  "  Cliff."  This 
rock  varies  widely  in  character  in  different  localities,  and  even  in  the 
different  layers  of  the  same  outcrop.  In  general  it  is  less  hard  and 
compact  than  the  blue  limestone,  but  sometimes  approaches  the  latter 
in  these  qualities,  as  at  Dayton.  It  is  often  spongy  and  porous,  as  in 
Preble  County,  and  while  frequently  nearly  destitute  of  fossils,  is  often 
also  a  mere  agglomeration  of  them.  This  limestone  usually  affords  a 
rock  excellent  tor  manufacturing  purposes.  The  following  analysis  by 
Professor  Locke  may,  perhaps,  with  the  exception  of  the  pyrites,  be 
taken  as  an  index,  of  its  general  composition,  at  least  in  its  more  com- 
oact  portions': 

Carbonate  of  lime 92.40 

Protoxide  of  iron : 53 

Insoluble  in  hydrochloric  acid 1.70 

Carbonate  of  magnesia 1.10 

Silexfroxn  solution 90  100.00 


Iron  pyrites 10 

Water  expelled  at  ign  it  ion -    1 .08 

Loss 2.19 


The  Devonian  strata  of  the  north-western  part  of  the  State  are  cal- 
careous, and  where  accessible  will  probably  yield  valuable  limestone; 
both  they  and  the  northern  extension  of  the  upper  Silurian  are,  how- 
ever, so  deeply  covered  by  drift  as  to  be  in  many  cases  entirely  out  of 
reach.  The  Drift  itself,  in  some  localities,  contains  calcareous  pebbles 
and  boulders  in  sufficient  quantity  for  economic  application.  In  Mahon- 
ing County  nodules  of  gypsum  are  reported  as  occurring  in  the  Drift. 
Throughout  the  coal  field  occasional  layers  of  limestone  are  found  in- 
terstratified  with  the  eoal  and  its  usual  concomitants. 

The  gypsum  beds  of  the  peninsula  of  Ottawa  County  have  been  ex- 
tensively worked  for  the  last  sixteen  years,  and  in  that  time  have  yielded 
an  immense  quantity  of  this  invaluable  fertilizer.  The  amount  annually 
quarried  by  one  firm,  owning  some  four  hundred  acres  of  land,  all  of 
which  is  supposed  to  be  underlaid  by  gypsum,  was  estimated  in  1866  at 
ten  to  twelve  thousand  tons,  and  yet  but  five  acres  had  been  exhausted. 
The  average  thickness  of  the  gypsum  beds  in  this  region  is  considered 
to  be  about  seven  feet.  Gypsum  is  known  to  exist  in  Erie  County  also, 
but  so  far  as  known  it  lies  at  too  great  a  depth  to  be  economically  ex7 
tracted,  while  the  neighboring  beds  are  productive.  Professor  New- 
berry, in  a  recent  letter  to  this  Department,  estimates  that  about  one- 
third  of  the  whole  amount  of  gypsum  mined  in  Ohio  is  used  for  agricul- 
tural purposes. 

The  following  analysis  of  Ohio  gypsum,  by  Professor  L.  E.  Fisk,  ot 
the  Agricultural  College  of  Michigan,  is  the  only  one  at  hand : 


Water 20.8631 

Silicic  acid 0235 

Alumina  and  oxide  of  iron 7626 

Sulphuric  acid 45.8303 


Lime 31.5628 

Potassa 2676 

Soda 0944 

Chlorine 0050 


Total 99.4093 


The  marly  layers  of  the  lower  Silurian  limestones,  before  alluded  to 
contain  twelve  to  thirty-five  per  cent,  of  the  carbonate  of  lime,  and, 
somewhat  similar  beds  are  found  in  connection  with  the  other  limestones 
of  the  State. 

Lacustrine  marl  is  mentioned  as  having  been  noticed  in  Crawford  and 
Erie,  existing  in  the  latter  in  extensive  beds.    Large  deposits  of  this 
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fertilizer  underlie  the  peaty  swamps  of  the  northern  counties,  the  value 
of  which  as  a  fertiliser  is  stated  by  Professor  Mather  to  be  fully  equal 
to  that  of  like  deposits  in  New  York,  analyses  of  which  were  given  in 
the  report  of  this  Department  for  1868. 

The  following  list  of  reported  localities  of  available  limestone  may  be 
found  convenient  for  reference : 

Lower  Silurian  limestone. — All  the  counties  mentioned  above  as  form- 
ing the  Cincinnati  basin. 

vpper  Silurian  limestone. — The  counties  of  Champaign,  Clarke,  Craw- 
ford, Delaware,  Erie,  Fraukliu,  Ban  cock,  Dighlaud,  Logan,  Marion, 
Miami,  Morrow,  Ottawa*  Pike,  Sandusky,  and  Wood. 

Oarwmi/erous  limestone. — The  counties  of  Athens,  Belmont,  Coshoc- 
ton, Hocking,  Jackson,  Jefferson,  Licking,  Muskingum,  Perry,  Portage, 
and  Washington,  marl  occurring  with  the  limestone  in  "Belmont  and 
Washington. 

Analyses  of  Ohio  limestones,  other  than  those  heretofore  given,  are 
not  accessible. 

The  Drift  formation  of  Ohio,  though  composed  largely  of  foreign  ma- 
terial, is,  as  usual,  mingled  to  some  extent  with  the  products  of  the  de- 
comi>ositiou  of  the  underlying  rocks,  and  its  agricultural  character  so 
modified.  The  soil  overlying  the  Silurian  limestones  is  markedly  calca- 
reous, least  so,  perhaps,  in  the  swamp  region  of  Northern  Ohio.  The 
couuties  u|>on  the  sandstone  and  shale  belt  present  strong  resemblances 
in  their  character  and  productiveness  to  the  dairy  farm  regions  of  New 
York,  Which  are  upon  similar  or  identical  geological  formations.  The 
soils  of  the  Carboniferous  region  vary  in  character  as  shale,  saudstone, 
or  limestone  is  the  predominant  rock. 

INDIANA. 

Indiana's  share  of  the  Cincinnati  Basin  of  lower  Silurian  limestone  is 
confined  to  the  counties  of  Fayette,  Union,  Franklin,  Dearborn,  Switz- 
erland, the  eastern  parts  of  liiplcy  and  Jefferson,  and  the  southern  half 
of  Wayue.  This  is  bordered  on  the  north  and  west  by  a  belt  of  upjier 
Silurian  (Cliff)  limestone,  which  is  much  wider  in  its  northern  extension, 
Upi*er  Silurian  strata  again  appear  in  the  north-western  counties  near 
and  on  Lake  Michigan.  A  line  drawn  from  New  Albany,  on  the  Ohio 
River,  north-west  through  the  western  part  of  Jackson  County,  thence 
north-east  to  the  eastern  line  of  Johnson  and  Marion,  thence  north-west 
to  the  Illinois  border,  between  the  counties  of  Benton  and  Newton,  will 
include  the  Carboniferous  rocks  of  the  State.  These  include  the  Sub- 
Carboniferous  sandstones  corresponding  to  the  Waverley  of  Ohio;  Sub- 
Carboniferous  limestones  and  Coal  Measures  proper.  The  latter  lie  in  the 
couuties  of  Warren,- Fountain,  Vermilion,  Park,  Vigo,  Clay,  Sullivan, 
Knox,  Daviess,  Pike,  Gibson,  Posey,  Vanderburg,  Warrick,  and  Spen- 
cer, and  the  western  part  of  Putnam,  Owen,  Greene,  Martin,  Dubois, 
and  Perry.  If  the  belt  of  Sub-Carboniferous  rocks  thus  outlined  be  di- 
vided so  that  the  western  section  shall  be  narrow  at  the  north  and  wide 
on  the  Ohio  River,  and  the  eastern  the  contrary,  these  divisions  will 
nearly  represent  the  locations  of  the  Sub-Carboniferous  sandstones  which 
lie  furthest,  and  the  Sub-Carboniferous  limestone  which  intervenes  be- 
tween it  and  the  Coal  Measures. 

The  limestone  of  the  Cincinnati  group  closely. resembles  that  of  the 
same  formation  in  Ohio,  and  is  generally  a  coarse,  blue,  shelly  rock,  with 
occasional  beds  of  shale.  The  upper  Silurian  strata  also  correspond 
nearly  with  the  Ohio  rocks  of  like  age;  as  a  rule,  gray  or  creamy  in 
color,  compact,  line-grained,  and  yielding  a  large  percentage  of  carbon* 
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ate  of  lime,  though  in  some  localities,  as  near  Logansport  and  Pern, 
strongly  maguesian. 
The  Devonian  rocks  include  limestones,  probably  of  the  Corniferous 

S'oup  of  the  New  York  survey,  and  Hamilton  shales;  the  latter,  as  in 
hio,  forming  a  belt  parallel  to  the  Sub  Carboniferous  sandstone.  The 
Sub-Carboniferous  limestone  is  of  the  finest  quality,  both  for  building 
and  the  manufacture  of  lime;  is  easily  quarried,  and  presents  in  Indiana 
as  in  Kentucky  extensive  caverney  and  the  numerous  depressions  known 
as  sink-holes. 

In  the  Coal  Measures  limestones  are  interstratified  with  the  coal, 
shales,  and  sandstones.    Of  these  Limestones  Professor  Owen  remarks : 

They  are  generally  of  a  dark  color,  either  gray  or  brown.  *  *  *  They  are  by  no 
means  extensive;  indeed,  it  is  donbtful  whether  there  is  any  universal  stratum  of  lime- 
stone occurring  in  these  Coal  Measures.  For  this  reason  the  inhabitants  frequently 
have  difficulty  in  procuring  limestone  for  economic  purposes. 

The  same  authority  mentions  strata  of  limestone  in  Posey  County,  of 
the  Coal  Measures  series,  which  are  of  unusually  good  quality,  aud  also 
in  the  counties  of  Vigo,  Daviess,  and  Gibson.  In  Vandeiburg  County 
limestone  occurs  just  uorth  of  Gentersville.  The  Sub-Carboniferous  lime- 
stone has  been  worked  near  Bedford,  Lawrence  County,  furnishing  enor- 
mous slabs  of  stone  of  fine  quality;  it  has  also  been  quarried  in  the 
counties  of  Monroe,  Greencastle,  Putnam,  and  Montgomery,  and  at  many 
other  points  unreported.  According  to  U.  T.  Brown  this  limestone  con- 
tains, on  an  average,  jiinety-two  to  ninety-six  per  cent,  of  carbonate 
of  lime. 

Prom  the  limestone  of  the  Devonian  system  a  justly  celebrated  article 
is,  or  was,  manufactured  extensively  at  Utica,  Clarke  County,  known  as 
Louisville  lime;  and  between  Logansport  and  Delphi,  along  the  Wa- 
bash, this  rock  crops  out  largely.  The  upper  Silurian  limestone  has 
been  quarried  on  an  extensive  scale  near  Veruon,  Jennings  County,  but 
is  somewhat  argillaceous  at  this  point.  At  Greensburg,  Decatur  County, 
a  bed  of  fine  quality,  but  in  thin  layers,  has  been  laid  open ;  much  thicker 
beds  are  found  near  Milford  in  the  same  county. 

Calcareous  tufa  occurs  at  many  places  in  Indiana,  and  as  these  are 
often  in  regions  deeply  covered  by  drift,  its  economic  importance  is  con- 
siderable. Localities  of  this  fertilizer  are  reported  in  Carroll  County,  on 
the  Wabash,  and  in  Montgomery  as  well  as  other  counties  farther  uorth. 

Marls  occur,  interstratified  with  the  lower  Silurian  limestone,  as  in 
Ohio,  and  in  some  of  the  more  southern  counties  of  the  coal  measures. 
No  localities  of  lacustrine  marls  are  reported,  though  without  doubt 
many  exist.    An  analysis  of  a  marl  from  Posey  County  will  be  fouud  below. 

The  Drift  formation  of  Indiana  covers  all  of  the  northern,  and  to  a 
certain  extent  much  of  the  central  part  of  the  State.  From  this  fact 
the  quality  of  soil  in  any  given  locality  in  these  regions  cannot  safely 
be  predicated  on  the  character  of  the  rocks  underlying  in  situ.  Fortu- 
nately, however,  the  Drift  itself,  while  hi  the  center  of  the  State  mask- 
ing, and  in  the  northern  counties  entirely  concealing,  the  older  forma- 
tions, affords  of  itself  a  soil  of  great  fertility.  South  of  the  Drift  the 
soil  is  modiiied  as4isual  by  the  rock  on  which  it  rests,  and  from  which 
it  has  been  formed ;  and  as  the  greater  part  of  Indiana  is  underlaid  by 
calcareous  rocks,  the  soil  has  a  high  average  of  fertility. 

Analysis  of  ferruginous  limestone,  Vermilion  County. — (Prof.  Owen.) 

Carbonate  of  liino jl 84.0     Loss 2.8 

Insoluble  matter 9.6  

Protoxide  of  iron 3.6  100.0 
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Analysis  of  marl,  Posey  County. — (Prof.  Owen.) 


Moisture 2. 0 

Carbonate  of  lime 36. 2 

Insoluble GO.O 

Oxide  of  iron 0. 8 


Loss 1.0 


100.0 


MICHIGAN. 

The  geological  formations  of  Michigan  range  in  time  from  the  Eozoic 
to  the  upper  Carboniferous,  in  addition  to  which  the  universally  present 
Drift  and  other  Post  Tertiary  formations  occur,  and  some  outcrops  of 
igneous  rocks.  The  older  strata,  including  the  Eozoic,  lower  Silurian, 
and  upper  Silurian,  are  confined  to  the  upper  peninsula,  with  the  excep- 
tion of  one  group,  to  be  particularly  noticed  hereafter. 

The  general  geology  of  the  upper  peninsula  will?  perhaps,  be  better 
described  with  that  of  Wisconsin.  It  may  suffice,  in  view  of  the  fact 
that  the  agricultural  capabilities  of  this  portion  of  Michigan  are  as 
yet  almost  entirely  undeveloped,  to  state  that  the  Laurentian,  the  Cal- 
ciferous  Sand  Rock,  and  the  Trenton  of  the  lower  Silurian,  and  the  Ni- 
agara, Cincinnati,  (Hudson  River,)  and  Salina  group,  of  the  upper  Silu- 
rian, all  afford  lime  of  good  quality,  while  veins  of  pure  calcareous  spar 
are  found  in  some  of  the  igneous  outcrops. 

The  formations  of  the  lower  peninsula  have  been  happily  compared 
by  Professor  Wiuchell,  director  of  the  geological  survey  of  Michigan— 
who  has  kindlv  furnished  much  original  information  upon  the  economic 
geology  of  that  State,  of  which  free  use  has  been  made — to  a  nest  of 
rocky  dishes,  the  inner  filled  with  coal.  It  is  to  this  peculiar  and  un- 
broken dish-like  disposition  of  strata,  some  of  which  are  impervious  to 
water,  and  retain  the  saline  matter  leached  from  others,  that  Michigan 
owes  her  unfailing  sources  of  brine.  The  rim  of  the  outer  crop  makes 
its  appearance  in  the  most  northern  counties  and  also  in  the  south-east, 
in  the  counties  of  Monroe  and  Wayne,  as  the  lower  Helderberg  of  Silu- 
rian age,  and  the  upper  Helderberg  of  the  Devonian  system.  These  ge- 
ologically distinct  groups  are,  in  Michigan,  physically  one  mass,  and 
have  only  lately  been  resolved  by  the  labors  of  the  authority  above 
quoted.  The  beds  of  the  lower  Helderberg  are  bituminous  and  impure; 
those  of  the  higher  group  afford  excellent  lime,  for  which  they  are  ex- 
tensively quarried,,  and,  disintegrating  easily,  yield  much  calcareous 
matter  to  the  soil.  Next  to  the  last  described,  toward  the  center  of  the 
State,  comes  a  belt  of  Devonian  rocks?  corresponding  in  age,  though  not 
in  UthologicaJ  character,  to  the  Hamilton  group  of  New  York.  These 
outcrop  extensively  in  tlie  regions  of  Little  Traverse  and  Thunder  Bays, 
and  may  be  easily  quarried  in  any  amount.  They  vary  from  a  bituminous 
character  to  one  aluminous,  crystalline,  and  dolomitic.  Inside  of  these 
again  occurs  a  belt  of  black,  bitumiuous  slates,  the  exact  geological  age 
of  which  is  somewhat  "uncertain,  and  which  are  described  by  Professor 
Wiuchell  as  the  Huron  group  of  the  Devonian. 

Within  and  next  to  the  Huron  group,  sandstones  outcrop  widely,  the 
Napoleon  and  Marshall  groups  of  the  Michigan  survey.  These  are  as- 
signed by  Professor  Winchcll  to  the  lower  Carboniferous  epoch,  and  are 
considered  the  equivalent  of  the  disputed  Waverleylsandstone  of  Ohio. 
Still  further  toward  the  center  of  the  State  the  Michigan  salt  group  ap- 
pears. This,  the  most  important  source  of  fertilizing  material  in  the 
State,  is  composed  of  alternating  layers  of  saliferous  shales,  gypsum, 
and  magnesian  limestone.  This  also  is  of  the  lower  Carboniferous  age. 
Withiu  the  range  of  the  salt  group,  a  belt  of  Carboniferous  limestone 
next  outcrops,  especially  in  the  region  of  Saginaw  Bay  and  the  coun- 
ties of  Kent,  Newaygo,  Eaton,  and  Jackson ;  and  between  this  and  the 
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Coal  Measures  another  of  sandstone,  known  as  the  "  Parma,"  which  in 
the  accompanying  map  is  included  in  the  coal  measures  proper. 

The  Coal  Measures  of  Michigan  occupy  nearly  the  whole  of  seven- 
teen counties  in  the  center  of  the  State,  these  being  Clare,  Gladwin, 
Bay,  Mecosta,  Isabella,  Midland,  Montcalm,  Gratiot,  Saginaw,  Ionia, 
Clinton,  Shiawassee,  Genesee,  Eatoo,  Ingham,  Livingston,  and  Jack- 
son. The  coal  is  covered  by  sandstone,  the  u  Woodville,"  and  inter- 
stratified  with  shales  and  clays. 

The  Drift  of  Michigan,  more  especially  in  the  lower  peninsula,  sup- 
plies material  for  the  manufacture  of  lime,  iu  the  shape  of  pebbles  and 
boulders  of  calcareous  rock.  The  gypsiferous  and  saliferous  formations 
of  Michigan  merit,  from  their  economic  importance,  more  minute  de- 
scription. They  are  two  in  number,  the  Salina,  which  underlies  the  en- 
tire lower  peninsula  and  outcrops  to  a  limited  extent  in  Monroe  county, 
and  also  on  the  islands  north  of  Mackinac  and  the  main-land  west  of 
them.  At  Little  Point  au  Chene,  a  few  miles  west  of  Mackinac,  this 
formatiou  yields  gypsum,  at  points  immediately  upon  the  lake  shore. 
It  is  the  Michigan  Salt  group,  however,  which  affords  by  far  the  greater 
part  of  the  gypsum  quarried.  The  outcrops  of  this  group  have  been 
traced  through  the  counties  of  Barry,  Kent,  Muskegon,  Oceana,  Mason, 
and  Iosco.  It  is  principally  worked  in  Keut  and  Iosco.  The  quarries 
in  the  former  have  been  extensively  opened  and  lie  at  a  distance  of 
two  to  four  miles  from  Grand  Bapids.  The  mineral  occurs  in  beds 
from  four  to  thirteen  feet  in  thickness,  generally  near  the  surface,  but 
has  been  mined  deeply  in  some  of  the  hill-sides.  The  product  in  general 
is  of  the  quality  usual  elsewhere,  but  of  the  thickest  bed  much  is  of 
unusual  purity. 

The  workings  in  Iosco  County  are  on  the  navigable  Saginaw  Bay,  at 
Alabaster  Point.  The  mineral  lies  massively  in  two  beds,  aggregating 
eighteen  to  twenty-three  feet  in  thickness,  and  is  of  great  purity.  From 
these  quarries,  in  1868.  the  shipments  amounted  to  27,000  tons  and 
15,000  barrels ;  those  or  1860  were  much  larger.  The  supply  seems  in- 
exhaustible, and  its  position  gives  unusual  facilities  for  its  removal. 

Gypsum  is  reported  in  Ogemaw  County,  but  has  not  been  worked  as 
yet.  The  salt  beds  of  Michigan  are  three  in  number,  the  Salina,  the 
Michigan  Salt  group,  and  the  Coal  Measures.  In  each  of  these  salt 
wells  have  been  successfully  bored.  The  Coal  Measures,  however, 
supply  only  a  few  shallow  wells  near  Bay  City.  The  Salina  group  sup- 
plies the  wells  of  St.  Clair,  of  Macomb,  and  of  Huron  County.  The 
Michigan  Salt  group  is  that,  however,  which  affords  by  far  the  largest 
number  of  productive  wells.  These  are  generally  located  in  the  Sagi- 
naw Valley,  and  average^  perhaps,  eight  hundred  feet  in  depth.  The 
supply  from  these  strata  is  practically  inexhaustible,  and  the  brine  is 
ofteu  nearly  or  quite  at  saturation  point.  At  many  places  where  brine 
sufficiently  strong  for  the  successful  manufacture  of  salt  could  not  be 
obtained,  it  might  be  found  sufficiently  charged  with  saline  matter  to 
serve  a  good  purpose  fn  agriculture.  Such  localities  exist  throughout 
those  belts  of  the  peninsula  in  which  occur  outcrops  of  the  saliferous 
strata,  or  may  be  better  sought,  Professor  Winchell  thinks,  from  ten  to 
twenty  miles  nearer  the  center  of  the  peninsula.  Analyses  of  Michigan 
brines  will  be  found  below.  The  marls  of  Michigan  are  exclusively  la- 
custrine.   Professor  Winchell  says  of  them : 

The  supply  of  marly  fertilizers  in  Michigan  is  very  great.  It  would  be  literally  im- 
practicable to  enumerate  one-twentieth  of  the  deposits.  They  exist  in  every  county 
and  perhaps  in  every  township  of  the  State.  They  vary  in  dimensions. from  a  rod  or 
two  to  a  mile  or  two,  or  even  more,  in  diameter. 
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The  different  deposits  vary  in  character ;  some  are  sufficiently  pure  to 
be  burned  for  lime.  Iron  and  manganese  often  exist  as  an  impurity.  An 
examination  of  an  average  sample  of  |H>nd  marl  froin  Dowell,  Living- 
ston County,  yielded  to  Professor  Wincheil  the  following  results :  Un- 
broken shells,  not  microscopic,  .525  per  cent.:  vegetable  fibers,  1.099  per 
cent.;  dried  at  212°  and  pulverized,  it  absorbed  in  fourteen  hours  1.642 
per  cent,  of  moisture ;  saturated  with  water,  it  held  111  per  cent. 

Specific  gravity  of  absolutely  dry  marl,  I.C55. 

On  analysis,  one  hundred  parts  by  weight  contained — 


I.      Vegetable  matter : 

Hnmicacid 1.2940 

Humus 7260 

Other  volatile  mat- 
ter  27.0100 


II.    Aqueous  extract : 

Lime 1.2440 

Magnesia 0U00 

Fotafth  and  soda...      .0002 
Chlorine  aud  phos- 
phoric acid......    traces. 


-29.0300 


HI.  Carbonic  acid 

IV.  Chlorohydricoxtraot: 

Lime 27.6920 

Oxide  of  iron 1505 


1.3242 

37.  £340 


Protoxide  of  man- 

ganeMe 0165 

PbtMti hates  of  iron 

ami  al  tuaina traces. 

Magnesia 2.2783 

Potash 1164 

Soda 4218 


V.  Insolnblo  in  hydrochloric  acid  : 
Protoxide  of  iron..      .0&t7 

Lime 00H3 

Magnesia 0001 

Silioa 1344 


30.6156 


.2345 


100.0000 


Calcareous  tufa  frequently  occurs  in  the  lower  peninsula,  varying 
from  a  porous,  spongy  mass,  to  a  hard,  stratified  lime  rock. 

From  the  generally  calcareous  nature  of  the  rocks  of  Michigan,  great 
fertility  of  soil  would  be  naturally  expected,  and  such  is  the  case,  at 
least  in  the  lower  peumsula.  Rich  oak  openings  and  small  prairies  con- 
stitute  much  of  the  soil.  Upon  this  subject  the  authority  heretofore  so 
often  quoted  says : 

The  Drift,  especially  in  most  parts  of  the  lower  peninsula,  abounds  in  calcareous 
pebbles  and  large  boulders,  whose  constant,  slow  solution  affords  an  unfailing  and  lit- 
erally inexhaustible  supply  of  calcareous  matter.  These  calcareous  debris  are,  of 
course^  most  abundant  iifcthe  regions  underlaid  by  limestone  outcrops,  and  in  the  dis- 
tricts immediately  south  of  these.  The  great  drift  agencies,  however,  have  given  them 
a  very  wide  and  general  distribution  over  the  peninsula.  In  consequence  of  this  wo 
scarcely  Hud  in  the  peninsula  any  purely  siliceous  soils.  Even  those  composed  of  (ap- 
parently) pure  sand  are  made  up  largely  of  comminuted  limestones.  Hence  we  wit- 
ness the  anomaly  of  luxuriant  farm  crops  and  orchards  upon  soils  which  an  ordinary 
observer  would  pronounce  little  else  than  sterile  sands. 

Analyses  of  Michigan  brines. 


Localities. 


Saginaw  City,  Michigan 
gait,  group. 

Bay  City  co:U  measures 

Port  Austin,  aalina 
group. 

Grand  Rapids,  Michi- 
gan salt  group,  (wRuk, 
not  for  salt  making.) 


1.1801 

1.163 
1.177 

1. 0175 


©  a 

si 


19.246 

19.192 
17. 6161 

1.737 


irj   3 


2.395 

.742 
3.  1274 

.276 


is 


1.804 

.432 
1.  5675 

.072 


©   . 

u 

0Q 


.534 

.145 
.0129 

.131 


rt 

o 


C3 

a 

"3 

GQ 


.005 


-t-»    . 


.001 


o 


S3   • 


.004        24.043* 


ad  51  It 
22.32391 

2.229$ 


♦Ftof.  A.  Dubois. 


tProi.  J.  B.  CMUon. 


J  Dr.  Goesun&n. 


$Prof.L.  !R.Fisk. 
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Analyses  of  Michigan  limeatona. — (Foster  and  Whitney.) 


3  2, 


9 


Ioflolnble 

Siliceous  matter. 

Alumina  

Protoxide  of  iron 
Carlxinato    of 

iron. 
Carbonate    of 

mariganeee. 
Carltonate       of 

lime. 

Lime 

Carbonate       of 

majpieaiA. 

Magiit«ia  

Carbonic  acid   .. 
Cblorlde  of  eo- 

dinra 
Sulphuric  acid  \ 

Chlorine > 

Soda 

Water 


© 


14.53 


.49 
46.14 

"38.01 


Trace  $ 


.83 


100.00 


•^  to 


14.34 


4.74 


•  ►'a 

-  4)  et 

a  a  q 


5.32 
1.82 
1.G4 


76.36 


5.02. 


100.46 


23.58 


17.89 


55.25 


5.41 
J     .83 


It 

2  «  »; 

c  t-  > 

o  i.  eS 


37.62 
.15 
.45 


■2  3 


1 


2E) 


§o 


3 


29.36 
2.28 


2a  97 


19.92 
44.34 


!  • 


53 


100.00 


14.16 


15.51 
28.21 


Trace.. 

.05 

Trace.. 

3.85 


100.00 


22.65 


12  21 
30.8!) 


Trace. 

.24 
2.37 


100.00 


68 

p.3 


© 

^3 


4> 


5' 


30.22 
1.54 


25.55 


15.49 
29.84 


Trace 
L02 


103.66 


a  93 


|       .24 


29.16 


20.66 
44.11 


Trace.. 
Trace.. 
.23 
L67 


100.00 


c 

if 

it 
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54.17 


44.39 


.87 


100.00 


5.65 
.21 


48.61 


I 


3.03 
4X4$ 

It. 


\.n 


loaoo 


ILLINOIS. 

•  

The  northern  counties  of  Illinois,  comprising  about  one-fifth  of  the 
State,  are  based  on  rocks  of  the  Silurian  age.  The  lower  Silurian 
formations,  so  prominent  in  Wisconsin  and  Minnesota,  have  their  south- 
ern extension  in  the  uorth-westem  and  northern  central  part  of  Illinois, 
reaching  much  farther  toward  the  south  in  the  latter  than  in  the  former 
situation.  These  rocks  include  the  Lower  Magnesian  limestone,  or  Oal- 
ciferous  Sand- Rock  of  the  New  York  survey;  the  overlying  St.  Peter's 
sandstone,  so  called  by  Professor  D.  D.  Owen ;  the  Trenton  limestone 
group,  in  which  Professors  Meek  and  Wortheu  include  the  Galena  and 
Blue  and  Buff  limestones  of  the  lead  region  ;  and,  lastly,  the  Cincinnati 
group.  As  their  uaraes  import,  the  first  and  third  of  these  groups  are 
calcareous.  The  Cincinnati  group,  in  the  lead  region,  presents  argilla- 
ceous, bituminous,  and  sandy  shales  with  thin  bands  of  limestone;  at 
other  points,  as  in  Kendall  Couuty,  it  is  chiefly  a  lime-rock ;  while 
again,  in  the  isolated  outcrops  of  Silurian  strata,  which  occur  in  the 
portion  of  the  State  south  of  the  Silurian  district  above  described,  it 
completely  changes  its  lithological  character  and  appears  as  a  heavy 
bedded  sandstone  overlaid  by  limestoue. 

The  lower  Magnesian  limestone  has,  so  far,  been  found  in  La  Salle 
County  only.  The  Trenton  has  been  observed  in  the  counties  of  Jo 
Daviess,  Stephenson,  Winnebago,  Carroll,  Ogle,  Lee,  and  La  Salle,  and 
near  the  Mississippi  River,  in  Calhoun,  Jersey,  Monroe,  and  Alexander. 
Exclusive  of  the  extensive  workings,  made  tor  the  extraction  of  lead 
ore  from  the  Galena  member  of  the  group,  in  the  counties  of  Jo  Daviess, 
Stephenson,  and  Carroll,  it  has  been  quarried  on  a  large  scale  near  Rock- 
ford,  and  at  Horner,  La  Salle  County.  Many  of  the  layers  are  availa- 
ble for  the  manufacture  of  lime,  and  of  its  development  in  Calhoun 
County  Professor  Worthen  remarks  that  the  whole  thickuessof  the  forma- 
tion, not  less  than  three  hundred  feet,  is  of  good  quality  for  this  y ur\KM&« 
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♦  The  upper  Silurian  strata  of  Illinois  belong  chiefly  to  the  Niagara 
group.  This  occurs  in  the  counties  of  Cook,  Will,  Dupage,  Kendall, 
Kane,  Jo  Daviess,  Stephenson,  Carroll,  Whiteside,  Lee,  and  Rock 
Island,  as  a  brown  dolomite  with  intercalated  beds  of  massive  gray 
limestone,  which  is  sometimes  cherty  and  at  others  quite  free  from 
siliceous  matter.  At  Port  Byron,  Rock  Island  County,  and  at  Bridge- 
port, near  Chicago,  the  Niagara  limestone  has  been  extensively  burned 
for  lime,  and  is  quarried  for  building  aud  lime  at  Athens  and  Joliet, 
being  shipped  from  the  latter  place  to  points  throughout  the  northern 
and  central  parts  of  the  State.  In  the  more  southern  counties  the 
Niagara  group  outcrops  in  Pike,  Calhoun,  and  Jersey,  and  large  quar- 
ries have  been  opened  iu  the  last-named  county. 

In  the  counties  of  Jackson,  Union,  and  Alexander,  in  the  southern 
extremity  of  Illinois,  a  group  of  strata  appears,  described  iu  the  first 
volume  of  the  geological  survey  of  the  State  as  the  Clear  Creek  lime- 
stones, and  consisting  of  a  coarse,  bluish-gray  limestone,  covered  by 
beds  of  a  mottled  compact  marble,  and  this  again  underlying  the  great 
mass  of  the  formation,  which  is  of  yellowish,  gray,  siliceous  limestone,  in 
thin  beds.  The  lower  division  of  these  Clear  Creek  limestones  has  been 
filially  decided  to  belong  to  the  lower  Helderberg  of  the  Silurian,  aud 
the  upper  to  the  Oriskany  of  the  Devonian. 

Other  developments  of  Devonian  rocks  appear  in  Illinois  as  the  Black 
Slate;  a  series  of  dark  colored,  often  bituminous  shales,  equivalent  to 
the  Hamilton  Shales  of  States  farther  east.  These  outcrop  in  the  coun- 
ties of  Pike,  Calhoun,  Jersey,  and  Union.  Lying  below  these  is  a  series 
of  limestones  and  calcareous  shales,  called,  in  the  survey  of  Illinois, 
simply  Devonian  limestone,  as  being  the  only  purely  calcareous  rock  of 
that  age  within  its  limit.  These  limestones  are  believed,  by  the  direc- 
tor of  the  survey,  to  include  strata  of  both  Hamilton  and  upper  Helder- 
berg, and  outcrop  extensively  in  Rock  Island  County,  where  they7  include 
beds  of  an  almost  pure  carbonate  of  lime  and  are  largely  quarried.  South 
of  Rock  Island  they  appear  again  in  the  counties  of  Calhoun,  Jersey,  and 
TJuion  ;  in  all  affording  good  material  for  the  manufacture  of  lime. 

The  Kiuderhook  group  before  alluded  to,  if  established,  and  it  ap- 
pears to  be  generally  accepted,  will  include  not  only  the  Waverley  sand- 
stones of  Ohio  and  Indiana,  but  the  Goniatite  limestone  of  Jackson 
County  in  the  latter  State,  the  Choteau  limestone,  Lithographic  lime- 
stone, and  Vermicular  sandstones  and  shales  of  the  Missouri  report  and 
the  rocks  referred  by  Professor  Hall,  in  the  Iowa  report,  to  the  horizon 
of  the  Chemung.  The  Kinderhook  group  in  Illinois  has  its  greatest 
development  along  the  western  border  of  the  State,  in  the  counties  of 
Henderson,  Pike,  Calhoun,  and  Jersey,  where  it  includes  limestones, 
shales,  and  grits;  the  limestone  often  oolitic.  It  has  not  been  met  with 
north  of  Henderson  County,  and  is  considered  as  represented  in  the 
Sub-Carboniferous  series  of  Tennessee  and  Alabama  by  a  portion  of  the 
Siliceous  group  of  Professor  Safford.  Iu  addition  to  the  Kinderhook 
group,  the  Sub-Carboniferous  formation  of  Illinois  includes  groups  known 
as  the  Burlington,  Keokuk,  St.  Louis,  and  Chester,  the  first  being  geo- 
logically the  oldest,  and  all  more  or  less  calcareous.  The  Burlington 
group  consists  of  limestone  only,  in  its  lower  beds  magnesian,  and  in 
its  upper,  when  free  from  chert,  nearly  pure  carbonate  of  lime.  It  is 
well  exposed  in  the  counties  of  Henderson,  Warren,  Adams,  Pike,  Cal- 
houn, Jersey,  Monroe,  and  Jackson.  The  Illinois  survey  says  of  this 
group : 

This  limestone  formation  is  a  very  important  one,  both  for  the  amount  of  excellent 
building  stone  which  it  affords,  as  well  as  an  inexhaustible  supply  of  limestone  suit- 


MINERAL    FERTILIZERS    OP   THE   MISSISSIPPI   VALLEY.        577 

able  for  the  niauiifactnro  of  quicklime,  and  in  those  respects  its  value  is  not  excelled 
by  any  member  of  the  Mountain  Limestone  series  of  equal  thickness. 

The  lowest  member  of  the  Keokuk  group  consists  of  thin  layers  of 
light  gray  limestone  alternating  with  chert  and  honcstone;  the  middle 
division  is  a  gray  limestone  extensively  quarried  at  Hamilton,  Nauvoo, 
and  Niota,  Hancock  County,  and  also  near  Quincy,  yielding  lime  of 
excellent  quality.  The  upper  division  is  well  knowrn  as  the  Geode  bed, 
and  affords  beautifully  crystallized  siliceous  geodes,  often  hollow,  in 
enormous  quantity.  These  geodes  are  imbedded  in  a  shaly  limestone 
with  occasional  layers  of  shale.  The  divisions  of  the  Keokuk  are 
recognizable  only  in  the  north-western  outcrops  of  the  gr^up  from 
the  north  line  of  Hancock  County  to  the  mouth  of  the  Illinois  Uivcr. 
Below  the  latter  point  the  geode  bed  has  not  been  distinguished,  and 
in  Alabama  and  Tennessee  the  formation  merges  into  the  Siliceous  group 
of  Saffiord.  The  St.  Louis  limestone  varies  in  character  at  different 
points.  At  Alton  it  is  evenly  bedded,  sometimes  concretionary  brecci- 
ated,  or  oolitic.  In  the  southern  part  of  the  State,  as  in  Hardin  County, 
it  is  cherty  in  its  lower  beds  and  oolitic  above.  In  Hancock  County  the 
upper  part  of  the  group  is  concretionary,  while  the  lower  is  shale.  This 
group  affords  the  best  material  for  the  manufaeture  of  lime  that  is  found 
in  the  State.  At  Alton,  where  it  has  long  been  extensively  worked  for 
this  purpose,  there  were  manufactured  from  March  to  November,  1857, 
121,900  barrels  of  lime.  Since  that  time,  however,  the  amount  manu- 
factured has  decreased,  owing  to  the  opening  of  new  sources  of  lime 
nearer  to  the  points  where  it  is  consumed. 

The  Chester  group  comprises  limestones,  shales,  and  sandstones,  and 
is  confined  to  Madison  and  counties  south  of  it.  Much  of  the  lime- 
stone of  this  group  is  argillaceous,  though  there  are  occasional  locali- 
ties where  it  is  available  for  lime  burning. 

Generally  speaking,  the  Sub-Carboniferous  formations  of  Illinois  are 
confined  to  the  counties  along  the  Mississippi  below  Kock  Island,  and 
to  those  upon  the  Ohio  as  far  north  as  Hardin.  They  border  in  these 
directions  the  great  Illinois  coal  field,  which  covers  more  than  two-thirds 
of  the  entire  State,  and  thin  out  toward  the  north,  where  the  Coal  Meas- 
ures appear  to  rest  directly  upon  the  upper  Silurian. 

The  Coal  Measures  include  strata  of  limestone  throughout  their  whole 
extent,  many  of  which  are  available  for  economic  application,  though 
the  beds  are  seldom  of  great  thickness. 

In  the  counties  of  Alexander,  Pulaski,  Massac,  and  Pope,  the  Ter- 
tiary system  is  represented  by  stratified  sands  and  clays,  with  gravel, 
sandstone  and  ferruginous  conglomerates.  A  bed  of  greenish  marly 
sand  in  Pulaski  County  was,  from  its  physical  resemblance  to  the  Cre- 
taceous greensand  of  New  Jersey,  at  first  ascribed  to  the  horizon  of 
that  formation.  It  is  now  considered  from  the  evidence  of  its  fossils  to 
bo  Tertiary.  Chemical  analysis  of  it  is  desirable,  in  view  of  the  fact 
that  greenish  marls,  containing  a  valuable  proportion  of  glanconitc, 
occur  in  the  Tertiary  further  south. 

The  Post  Tertiary  formations  of  Illinois  consist  of  Drift  and  alluvium, 
including  in  the  former  the  Bluff  or  Loess  formation  before  noticed. 
The  Drift  deeply  covers  much  of  the  northern  portion  of  the  State, 
and  consists  of  blue  clay,  gravel,  and  occasional  boulder  beds.  The 
Bluff  or  Loess  is  found,  as  in  Missouri,  along  the  more  prominent  river 
banks,  and  is  believed  to  be  the  result  of  modification  of  the  Drift  by 
lacustrine  action  subsequent  to  its  deposition. 

Little  can  be  said  upon  the  relations  of  the  geological  formations  oi 
Ulinors  to  the  soil  of  the  State,  which  has  not  already  been  cohered  by 
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remarks  on  other  Western  States.  The  recent  formations,  including  in 
these  the  prairies,  are  so  deep  that  the  basis  rocks  have,  perhaps,  even 
less  to  do  with  the  character  of  the  soils  in  much  of  Illinois  than  in 
either  Northern  Indiana,  Northern  Ohio,  or  Michigan. 

Analyses  of  Illinois  limestones. 
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t  Professors  Elanoy  and  Mariner. 


t  Prof.  J.  V.  Z.  UUmey. 


IOWA. 

The  lowest  formation  in  Iowa  is  the  Potsdam  sandstone  of  the  lower 
Silurian.  This  outcrops,  to  a  very  limited  extent,  along  the  water 
courses  in  the  extreme  north-eastern  corner  of  the  State.  Next  ahovc 
this  in  the  geological  series  occurs  the  St.  Peter's  sandstone.  This  is 
confined  to  the  counties  of  Allamakee  and  Winneshiek.  South-west  of 
this  the  formations  are  disposed  in  nearly  parallel  belts,  having  a  gen- 
eral direction  north-west  and  south-east.  The  first  of  these  belts  is  of 
limestones  of  the  lower  Silurian  age,  and  in  its  north-eastern  portion 
assigned  by  the  survey  of  Professors  Hall  and  Whitney  to  the  period  of 
the  Trenton,  while  the  remainder  is  called  Galena.  It  will  be  remem- 
bered that  in  the  more  recent  survey  of  Illinois  these  are  considered  as 
one  ffro'ip,  under  the  njime  of  Trenton.  The  limestones  just  described 
are  bordexccl  on  tho  south-west,  through  the  counties  of  Jackson,  Du- 
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buque,  Clayton,  and  Fayette,  by  a  narrow  outcrop  of  shales,  which  the 
Iowa  survey  described  as  being  equivalent  to  the  Hudson  Kiver 
group  of  New  York,  but  which  more  properly  belong  in  the  since  pro- 
posed Cincinnati  series.  Still  south-west  of  the  shales  upper  Silurian 
strata  appear,  occupying  a  district  probably  extending  from  the  Min- 
nesota line  to  the  Mississippi  River,  very  narrow  at  its  northern  exten- 
sion, but,  on  the  river,  including  nearly  the  whole  of  the  counties  of  Jack- 
son, Clinton,  and  Scott.  The  upper  Silurian  strata  of  Iowa  were  also 
subdivided  by  the  survey  of  that  State  into  the  Niagara  and  a  new 
group  called  the  Le  Claire.  These  two  have  been  reunited  by  the  Illi- 
nois survey  as  properly  belonging  to  the  Niagara  only. 

The  next  series  of  rocks  outcropping  in  Iowa,  and  still,  in  their  gen- 
eral development,  parallel  to  the  last  described  formations,  are  of  the 
Devonian  age,  and  of  the  upper  Helderberg  limestone  group.  South- 
west of  these  again  &^  limestones  and  shales  of  the  Hamilton  group, 
and  oolitic  limestone,  with  sandstones  and  shales,  the  Chemung  of  Hall 
and  Whitney,  and  the  Kinderhook  of  Meek  and  Worthen.  These,  to- 
gether, constitute  a  broad  belt  from  thirty  to  forty  miles  wide,  which  is 
marked  as  Devonian  upon  the  accompanying  map.  The  dotted  line 
upon  this  formation  may  indicate  somewhat  the  extent  of  the  Kinder- 
hook  group,  which  is  accepted  by  Dr.  White,  the  present  State  geolo- 
gist of  Iowa.  The  remainder  of  the  State,  not  already  described,  with 
the  exception  of  some  Cretaceous  strata  in  the  extreme  west  and  north- 
west, is  occupied  by  the  Coal  Measures  and  their  underlying  limestones 
and  sandstones,  the  subdivisions  and  character  of  which  are  essentially 
the  same  as  just  detailed  under  the  head  of  Illinois. 

The  Coal  Measures  present  rather  more  and  thicker  beds  of  limestone 
than  in  Illinois  and  eastward,  some  of  the  more  western  strata  of  which 
were  thought  by  Professor  Hall  to  be  equivalent  to  the  Permian  series 
of  Europe,  but  which  are  now  considered  as  true  Coal  Measures  forma- 
tions. 

The  Cretaceous  formation  of  Iowa  includes,  according  to  Professors 
Meek  and  Hayden,  sandstones,  impure  lignitic  beds,  and  soft  chalk-like 
marls  in  great  quantity,  which  are  nearly  pure  carbonate  of  lime.  It  is 
probable  that  of  the  accompanying  map  the  western  section,  at  least, 
will  require  to  be  materially  modified  upon  the  publication  of  the  geo- 
logical survey  of  Iowa  by  Dr.  White,  soon  to  be  issued,  and  that  the 
area  devoted  to  the  Cretaceous  series  especially  will  demand  altera- 
tion. 

The  Drift  covers,  more  or  less  deeply,  the  entire  State  of  Iowa,  and, 
as  in  Illinois,  Missouri,  and  further  south,  presents  itself  in  certain  lo- 
calities along  the  streams  as  Bluff  Or  Loess.  The  remarks  made  upon 
the  soil  and  prairies  of  Illinois  apply  with  equal  force  to  those  of 
Iowa. 

An  examination  of  the  reported  localities  in  Iowa  of  limestone  fit  for 
economic  application  reveals  so  many  that  the  following  remarks  of 
Professor  Whitney  upon  the  subject  seem  fully  sustained: 

The  materials  for  burning  into  lime  are  fonnd  in  every  part  of  the  State  of  Iowa, 
-where  there  are  any  rocks  exposed,  without  the  necessity  of  going  to  any  considerable 
distance.  The  kilns  are  usually  located  with  reference  to  abundance  and  convenience 
of  fuel  rather  than  of  rock.  The  Trenton,  Hamilton,  and  Carboniferous  groups  contain 
masses  of  nearly  pure  carbonate  of  lime.  Tho  magucsian  limestones  are  also  largely 
burned  for  lime. 

A  notice  of  the  mineral  fertilizers  of  Iowa  would  be  incomplete  with- 
out mention  of  the  extensive  gypsum  beds  of  Fort  Dodge.  These, 
though  found  exposed  in  a  very  limited  area,  are  so  massive  (one  msA&. 
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urcd  bed  being  twenty-eight  feet  in  thickness)  that  the  supply  will  proba- 
bly prove  boundless.  The  gypsum  outcrops  upon  the  Des  Moines  Biver 
and  its  tributaries  in  the  immediate  vicinity  of  Fort  Dodge.  This  min- 
eral has  been  quarried  to  but  limited  extent  as  yety  but  as  it  is  of  fine 
quality,  both  for  mechanical  and  agricultural  purposes,  the  beds  will, 
in  all  probability,  be  soon  more  fully  developed.  An  analysis  of  the 
gypsum  from  Fort  Dodge,  by  Professor  D.  D.  Owen,  gave : 
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99.1 


Analyses  of  limestones  of  Iowa. — (J.  D.  Wlutncy.) 
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The  concretionary  (St.  Louis)  limestone  of  Henry  County  may  bo  taken  as  affording  a  fair  index  of 
the  composition  of  this  rock  in  other  localities. 

WISCONSIN. 


The  rocks  of  the  State  of  Wisconsin  and  of  the  upper  peninsula  of 
Michigan  are,  with  the  exception  of  a  very  limited  development  of 
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Devonian  strata  in  the  immediate  vicinity  of  Milwaukee,  of  the  Eozoic  and 
the  Silurian  age.  A  great  field  of  the  former,  indicated  upon  the  map 
accompanying  the  report  of  the  Canada  survey  as  Huronian,  but 
described  as  Laurentian  by  Professor  Winchell,  extends  from  the  shore 
of  Lake  Superior,  between  Marquette  and  Keweenaw  Bay,  south  and 
west,  covering  the  greater  part  of  the  north-western  portion  of  the 
upper  peninsula  of  Michigan  and  the  whole  northern  central  part  of 
Wisconsin.  This  is  surrounded  on  all  sides,  except  where  it  abuts  upon 
Lake  Superior,  by  a  wide  irregular  belt  of  Potsdam  sandstone,  which, 
with  the  exception  of  some  igneous  outcrops  on  Keweenaw  Point  and 
on  the  coast  immediately  west  of  this  locality,  is  the  only  rock  lying  to 
the  north  of  the  Eozoic  formations.  The  Potsdam  sandstone  is  suc- 
ceeded by  magnesian  limestones  belonging  to  the  Calciferous  Sand  Rock 
of  the  New  York  survey ;  these  lie  very  irregularly  disposed  along  the 
Mississippi  Eiver  and  between  its  tributaries  from  St.  Croix  as  far  south 
as  Grant  County,  thence  crossing  the  State  to  the  eastward,  they  occupy 
much  of  the  counties  of  Richland,  Sauk,  Iowa,  Dane,  and  Columbia, 
with  the  north-western  corner  of  Jefferson  County,  and  the  western  part 
of  Dodge,  from  whence  they  extend  north-east  through  the  counties  of 
Green,  Lake,  Winnebago,  and  Outagamie,  and  the  south-eastern  part  of 
Shawanaw  and  Oconto,  to  the  Michigan  line,  whence  they  extend  parallel 
with  the  general  direction  of  the  peninsula,  through  its  center,  to  its 
eastern  end.  South  and  east  of  this  belt  of  magnesian  limestone  occur 
the  Galena  and  Trenton  limestones,  mainly  in  the  counties  of  Grant, 
Iowa,  La  Fayette,  Green,  Rock,  Walworth,  Jefferson,  Dodge,  and  Fond 
du  Lac,  eastern  Winnebago  and  Outagamie,  and  the  lake  border  ot 
Shawanaw  and  Oconto.  From  this  point  they  extend  parallel  with  the 
magnesian  limestones  through  the  upper  peninsula  of  Michigan.  In 
the  southern  part  of  Dane  County,  as  well  as  in  the  eastern  part  of 
Green  and  western  of  Rock,  the  St.  Peter's  sandstone  outcrop? 
extensively,  and  also  along  the  water-course  in  the  neighboring  counties 
Above  the  Galena  limestone,  and  separating  it  from  the  succeeding 
upper  Silurian  strata,  occur  shales  of  the  Cincinnati  group,  the  Green 
and  Blue  shales  of  the  Wisconsin  survey.  These  appear  occasionally 
throughout  southern  Wisconsin,  and  form  a  narrow  belt,  parallel  with 
the  eastern  development  of  the  lower  Silurian  formations,  from  the 
Illinois  line  nearly  to  Sturgeon  Bay.  In  the  peninsula  this  group  re-ap- 
pears upon  Big  Bay  des  Noquets,  being  classed  by  Professor  Winchell 
as  Hudson  River.  In  Wisconsin,  between  the  belt  of  shales  just 
described  and  the  lake  shore,  the  rocks,  with  the  exception  of  the 
Devonian  around  Milwaukee,  are  of  the  upper  Silurian  age,  and  of  the 
Niagara  epoch,  including  the  Racine  limestone  of  Professors  Laphain 
and  Hall  under  this  designation.  This  is  everywhere  dolomitic  and 
extends  in  Wisconsin  from  the  Illinois  border  to  the  limit  of  the  penin- 
sula between  Lake  Michigan  and  Green  Bay,  and  again  appears  in 
Michigan  on  the  east  side  of  Big  Bay  des  Noquets,  whence  it  skirts  the 
lake  to  Drummond  Island.  The  Niagara  limestone  also  caps  many 
eminences  in  the  southern  and  south-western  portion  of  the  State,  but 
nowhere  is  developed  in  extenso  outside  of  the  belt  described.  The 
Devonian  strata  of  Wisconsin  are  confined  to  an  area  around  Mil- 
waukee, ten  miles  long  from  north  to  south,  and  six  to  seven  miles 
wide.  The  inland  margin  of  this  area  is  formed  by  an  outcrop  of  shaly 
limestone  belonging  to  the  Onondaga  salt  group,  which  again  appears 
in  Michigan  just  north  of  the  Straits  of  Mackinaw.  This  underlies  a 
pyritous  limestone  and  some  shaly  beds  of  the  upper  Helderberg  and 
Hamilton  formations.    The  more  northern  portion  of  Wisconsin  is  so 
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little  known  that  it  can  only  be  assumed  that  limestones  exist  in  tne 
Eozoic,  as  in  Canada  and  Michigan.  The  area  covered  by  the  Potsdam 
sandstone,  indicated  upon  the  accompanying  map  by  a  dotted  line  sep- 
arating it  from  the  magnesian  limestone  of  the  Calciferous  formation, 
yields  no  fertilizing  agent  of  value.  The  Calciferous  limestone  is  often 
intimately  blended  with  the  underlying  sandstone,  rendering  it  siliceous 
or  cherty,  and  is  always  dolomitic.  The  Trenton  limestone  in  its  lower 
beds  has  generally  the  character  of  an  impure  dolomite,  while  its 
upper,  immediately  underlying  the  Galena  limestone,  are  often  calca- 
reous and  pure.  The  Galena  limestone  is  magnesian,  compact  and  gen- 
erally pure.  Gypsum  is  mentioned  by  Professor  Lapham,  in  one  of  his 
earlier  works,  as  occurring  in  Brown  County,  but  has  not  been  found  in 
sufficient  mass  to  assume  any  importance.  Calcareous  tufas  are  found 
throughout  the  limestone  regions,  and  are  of  every  grade  of  consistence, 
from  porous  friability  to  flinty  hardness  and  solidity.  In  some  of  the 
counties  located  upon  the  Potsdam  sandstone,  lime  is  quite  extensively 
manufactured  from  the  calcareous  nodules  of  the  Drift. 

The  soil  of  Wisconsin,  in  its  northern  and  eastern  counties,  has  been 
subjected  to  the  modifications  produced  by  Drift.  In  the  south-western 
part  of  the  State,  however,  there  is  a  remarkable  driftless  region,  which 
extends  in  from  Chippewa  River,  in  Eau  Claire  County,  south-east  to 
central  Sauk  County,  and  thence  south  into  Illinois,  where  it  includes  a 
part  of  the  lead  region.  This  absence  of  Drift  also  characterizes  the 
north-eastern  counties  of  Iowa  and  the  south-eastern  part  of  Minnesota. 
Throughout  the  whole  region  thus  roughly  described  the  soil  must,  of 
course,  be  derived  directly  from  the  subjacent  rocks,  and  so  varies  with 
their  character. 

Analyses  of  Wisconsin  limestones. 
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J.  D.  Whitney. 

Do. 

Do. 

Do. 

Do. 

Do. 
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.  MINNESOTA. 

Ko  regular  geological  survey  of  Minnesota  having  been  undertaken 
as  yet,  we  are  dependent  for  our  knowledge  of  its  formations  upon  the 
report  of  Professor  Owen  upon  Wisconsin,  Iowa  and  Minnesota,  made 
to  the  General  Land  Office  in  185CM51,  and  such  isolated  observations 
as  have  been  recorded  since.  The  map  accompanying  this  report  is 
therefore  mainly  hypothetical  save  in  the  south-eastern  portion  of  the 
State,  which  was  explored  by  Professor  Owen.  It  is,  however,  based 
upon  the  map  executed  by  Professor  Hall  for  the  Canada  survey,  and 
represents  pretty  accurately  the  present  state  of  the  knowledge  of  the 
geology  of  Minnesota.  Along  the  Mississippi  River,  in  the  space  upon 
the  map  included  in  a  dotted  line,  occurs  the  Calciferous  magnesian  lime- 
stone found  also  in  Wisconsin,  and,  as  there,  based  upon  the  Potsdam 
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sandstone.  The  remainder  of  the  map,  in  the  absence  of  exact  boundary 
lines,  explains  itself  sufficiently,  with  the  exception  of  the  isolated  devel- 
opment of  Cretaceous  and  Triassic(t)  strata  in  the  south-western  portion 
of'  the  State.  This  was  observed  by  Professor  Ball  in  1805,  and  described 
by  him  in  the  Transactions  of  the  American  Philosophical  Society  for 
18G9.  These  formations  appear  to  lie  iu  an  eroded  synclinal  or  trough  of 
quartzite  of  the  Hurouian  age,  and  may  or  may  not  be  continuous  with  the 
Cretaceous  strata  of  Iowa.  The  more  eastern  formation  is  not  definitely 
assigned  to  the  Triassic  by  Professor  Hull,  but  ho  suggests  that  both 
this  and  the  gypsum  beds  of  Iowa  may  belong  to  that,  or  some  other 
group,  between  the  Coal  Measures  and  the  Cretaceous- 
Limestones  of  the  Eozoic  age  are  found,  so  far  as  known,  more  or  less 
throughout  the  strata  of  that  scrips.  The  lower  Silurian  includes  the 
Potsdam  sandstone,  the  Calciferous  limestone  mentioned  above,  the  St. 
Peter's  sandstone,  and  at  St  Paul  and  the  Palls  of  St.  Anthony,  the 
Trenton  limestone.  The  Caleiferous  limestone  is  the  most  extensive  of 
the  calcareous  rocks  of  the  Silurian  age,  and  the  soil  produced  by  its 
decomposition  is  not  excelled  in  the  State. 

Marls  (recent)  are  said  to  exist  to  a  large  extent,  but  no  localities  are 
reported.  Such  analyses  of  Minnesota  limestone  as  are  accessible  are 
presented  below. 


Analysts  of  Minnctota  limestone*. 
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I  Prof,  D,  D,  Owon. 
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FACTS  CONCERNING  OREGON. 

The  isolation  of  Oregon  has  prevented  a  rapidity  of  settlement,  which 
its  manifest  advantages  of  soil,  and  climate,  and  minerals  appear  to 
warrant.  These  advantages  are  set  forth  under  the  authority  of  tbe 
Board  of  Statistics  and  Immigration  of  Portland,  Oregon,  by  its  secre- 
tary, John  W.  Drake,  whose  statements  are  indorsed  by  Hon.  H.  W. 
Corbett,  and  are  here  presented  as  the  most  recent  facts  concerning;  the 
agriculture  and  other  resources  of  this  interesting  State. 

Oregon  lies  between  tho  forty-second  and  forty-sixth  parallels  of  north  latitude,  cud 
between  the  one  hundred  and  seventeenth  meridian  west  from  Greenwich  and  the 
Pacific  Ocean.  The  State  has  an  average  length,  east  and  west,  of  about  three  hun- 
dred and  fifty  miles,  and  a  breadth,  north  and  south,  of  two  hundred  and  seventy- 
five  miles,  and  contains  96,250  square  miles,  or  61,000,000  acres  of  land.  It  embraces 
more  territory  than  the  States  of  New  York  and  Pennsylvania  combined.  In  popula- 
tion it  does  not  exceed  ono  hundred  and  twenty  thousand  inhabitants,  while  the  two 
States  just  named  contained,  according  to  the  census  of  1880,  an  aggregate  population 
of  nearly  seven  milMons.  Of  tho  entire  area  of  the  State,  about  25,000,000  acres  an 
adapted  to  agriculture,  and  about  tho  same  quantity  to  grazing  purposes,  the  re- 
mainder being  mountain  land,  valuable  only  for  its  immense  forests  of  timber.  Of  the 
agricultural  and  grazing  lands,  not  over  six  per  cent,  has  passed  from  the  govern- 
ment into  the  hands  of  private  parties,  and  the  quantity  under  cultivation  would  not 
exceed  two  per  cent. 

Tho  Cascade  range  of  mountains,  crossing  tho  State  from  north  to  south,  divides  it 
into  two  main  divisions,  the  eastern  and  western,  each  division  having  its  own  dis- 
tinct peculiarities  of  climate,  soil,  and  topography.    In  the  western  division,  lying  at 
the  base  of,  and  in  a  general  parallel  direction  with,  tho  Cascade  range,  are  three  large 
fertile  vaUeys,  separated  from  each  other  and  from  the  sea  coast  by  low  ranges  of 
mountains.    Taken  together,  these  valleys  form  a  continuous  chain  of  settlements 
from  Northern  California  to  the  Columbia  River,  tho  northern  boundary  of  Oregon. 
The  WUlametto  Valley,  tho  largest  of  the  three,  occupies  tho  northern  part  of  the 
western  division,  with  its  waters  flowing  into  the  Columbia,  and  navigable  the  entire 
length  of  the  vaUey.    Tho  Rogue  River  Valley  lies  in  the  southern  part,  and  tho 
Umpqua  VaUey  between  tho  two.    Tho  waters  of  Rogue  River  and  tho  Umpqua  break 
through  the  Coast  range,  discharging  into  the  ocean.    Rogue  River  is  not  navigable, 
but  the  Umpqua  is  navigable  for  light-draught  vessels  to  Scottsburg,  twenty-five  miles 
from  its  mouth  ;  recent  attempts  to  navigate  it  forty  miles  further  up  have  met  with 
fair  success.    Tho  valley  of  the  Willamette  contains  the  oldest  settlements  in  Oregon. 
It  is  one  hundred  and  twenty-livo  miles  long,  and  has  a  breadth  of  about  forty  miles ; 
and  in  view  of  all  its  advantages  of  soil,  climate,  and  marketing  facilities,  is  justly  con- 
sidered to  be  the  finest  and  best  agricultural  region  of  the  Pacific  slope.    The  area  of 
its  arablo  lands  is  sufficient  for  the  support  of  a  iniUion  people.    Its  present  population 
does  not  exceed  eighty  thousand.    The  river  flowing  through  its  center  drains  a  large 
part  of  the  mountain  system  of  Oregon,  and  with  its  innumerable  tributaries  and 
rivulets  furnishes  tho  valley  with  a  constant   supply  of  tho  best  mountain  water  for 
agricultural  purposes,  and  with  water-power  for  the  use  of  mills  and  factories.     The 
Umpqua- and  Rogue  River  Valleys  are  equally  well  watered,  but  are  much  smaller  and 
of  more  irregular  and  uneven  surface. 

Western  Oregon,  throughout  its  mountain  ranges  and  along  the  coast,  is  heavily  tim- 
bered, while  the  valleys  consist  of  alternate  stretches  of  timber  and  prairie. 

Cedar,  pine,  fir,  hemlock,  spruce,  oak,  ash,  alder,  soft  maple,  and  balm,  or  cotton- wood, 
are  the  principal  varieties  of  timber  adapted  to  the  farmer's  use. 

Eastern  Oregon  is  on  an  elevated  plateau,  intersected  with  numerous  water-courses 
flowing  in  a  general  northerly  direction  into  the  Columbia.  The  Klamath  Basin,  sit- 
uated in  the  south-western  corner  of  this  division,  discharges  its  waters  through  tho 
rivers  of  Northern  California.  An  elevated  range,  called  tho  Blue  Mountains,  crosses 
Eastern  Oregon  diagonally,  from  north-oast  to  south-west,  spreading  out  its  spurs  in  all 
directions  across  the  central  and  southern  parts  of  that  division.  This  division  of  the 
State  has  a  number  of  fine  valleys,  including  the  Grande  Ronde,  Powder  River,  Umatilla, 
and  John  Day  Valleys,  in  the  northern  part ;  the  Harney  Lako  Valley  in  the  central 

Sart ;  the  Link  River,  Lost  River,  Spraguo  River,  and  other  valleys  of  the  Klamath 
iasin.  It  has  no  navigable  rivers  except  the  Columbia  on  its  northern  border.  The 
valleys  and  table-lands  of  this  division,  comprising  more  than  two-thirds  of  its  entire 
area,  are  prairie  lands.  Timber  of  excellent  quality,  embracing  several  varieties  of 
pine,  fir,  larch,  and  cotton-wood,  grows  on  the  high  ridges  of  the  mountain  ranges,  and 
along  the  water-courses.  As  a  general  thing  it  is  convenient  of  access  from  the  valleva, 
supplying  the  settlers  with  abundant  materials  for  fencing  and  building  purposes.   No 
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hard  wood  is  to  bo  found  anywhere  in  the  forests  of  Eastern  Oregon,  except  at  two  or 
three  spots  along  the  foot-hills  of  the  Cascade  Mountains,  a  scattering  growth  of  oak 
of  an  inferior  quality  for  mechanical  purposes. 

The  settlements  in  Eastern  Oregon  are  confined  to  the  valleys  of  the  northern  part 
and  to  the  mining  regions ;  oven  there  they  are  quite  sparse. 

This  part  of  the  State  has  an  extensive  mining  territory,  very  much  of  it  still  unde- 
veloped, and  capablo  of  affording  employment  for  labor  and  capital  for  many  years  at 
remunerative  rates.  The  mining  population  makes  a  home  market  for  the  products  of 
the  farms  and  dairies  of  the  adjacent  valleys,  an  important  fact  in  forming  an  estimate 
of  its  agricultural  advantages. 

SOIL  AXD  PRODUCTS. 

The  valleys  of  Western  Oregon  have  an  undulating  surface,  so  much  so,  in  some 
places,  as  to  become  hilly,  while  in  others  there  aro  broad  tracts  of  land  comparatively 
level.  This  irregularity  of  surface  occasions  frequent  alternations  of  upland  and 
meadow,  of  timber  and  prairie,  so  that  a  majority  of  farms  have  a  portion  of  each. 
Springs  and  running  brooks  supply  tho  farmers  with  pure  water  for  all  household, 
dairy,  and  stock  purposes.  In  the  upper  part  of  tho  Willamette  Valley  is  an  extensive 
district  of  smooth  prairie  land,  intersected  with  water-courses  and  groves  of  timber; 
and  further  down  the  valley  are  several  smaller  prairies,  skirted  with  heavy 
bodies  of  timber.  The  same  conditions  exist  in  the  Umpqua  and  Rogue  River  Valleys, 
but  with  the  difference  that  tho  prairies  are  smaller  in  size.  Tho  prairie  lands  just  de- 
scribed, together  with  the  gentlo  slopes  of  the  valleys,  are  tho  principal  grain  lands  of 
Western  Oregon.  They  have  a  rich  soil  of  dark,  sandy  loam,  very  productive,  and, 
generally  speaking,  easy  to  cultivate.  The  products  of  this  kind  of  land  are  wheat, 
oats,  corn,  barley,  rye,  buckwheat,  flax,  timothy,  clover,  potatoes,  limit  trees,  and  gar- 
den vegetables.  Frequent  depressions  or  swales  occur,  of  a  stiff,  black  soil,  adapted  to 
grass,  making  excellent  meadows  when  cultivated  and  seeded  to  timothy.  The  hilly 
portions  of  the  valleys  have  a  soil  of  dark  clay  loam,  with  intervening  valleys  of  sandy 
loam  and  vegetable  mold,  making  good  grass  land,  well  adapted  to  grazing  purposes, 
and  superior  for  fruit  growing.  Some  ot*  the  hilly  sections  produce  a  better  quality  of 
wheat  than  even  the  finest  prairie-  lands,  although  the  yield  is  not  quite  so  large. 

In  the  northern  part  of  tho  Willamette  Valley  is  an  extensive  district  of  country, 
heavily  timbered  on  tho  uplands  with  fir,  hemlock,  and  cedar,  and  on  tho  swales  ana 
creek  bottoms  with  ash,  alder,  vino,  maple,  and  various  descriptions  of  undergrowth. 
These  are  among  the  best  lauds  of  tho  State  for  grain,  grass,  fruit  trees,  and  especially 
for  all  kinds  of  root  crops  and  garden  vegetables.  Tho  mountain  lands  of  the  coast 
range  are  heavily  timbered,  as  a  general  thing.  They  have  a  mellow,  loamy  soil,  ex- 
tending in  most  places  to  tho  summits  of  the  ridges.  On  the  western  slope  of  this 
range,  along  and  near  tho  coast  in  several  places,  there  aro  quite  extensive  district*  of 
high,  rolling  hills  destitute  of  timber  and  supporting  a  heavy  growth  of  grass ;  while 
the  intervening  creek  bottoms  have  a  rich,  black  soil  of  great  depth.  Tide  and  marsh 
lands  are  of  frequent  occurrence  on  tho  coast,  producing  a  lino  quality  of  grass.  On 
Coos  Bay,  and  in  that  vicinity,  are  extensive  bodies  o£  this  kind  of  laud.  The  grass 
lands  along  the  coast  cannot  be  excelled  in  any  country  for  general  stock-raising  pur- 
poses, while  the  creek  bottoms  and  benches  baldly  have  an  equal  for  productiveness  in 
all  kinds  of  farni  crops. 

Wheat  and  oats  aro  tho  leading  grain  crops  of  Western  Oregon.  Climate  and  soil 
seem  to  have  a  special  adaptation  to  their  growth  and  to  tho  maturity  and  perfection 
of  tho  grain.  Corn  and  barley  aro  cultivated  to  some  extent,  aud  good  crops  of  both 
have  been  raised  in  the  valleys  ;  but  with  exceptions  in  favor  of  a  lew  localities,  they 
aro  not  regarded  us  being  adapted  to  tho  climate.  In  Rogue  River  Valley,  however, 
barley  makes  a  good  crop,  yielding  thirty  to  fifty  bushels  per  acre,  and  corn  is 
grown  every  year  in  some  parts  of  tho  Willamette  and  Umpqua  Valleys.  In  tho  Wil- 
lamette Valley  ryo  and  buckwheat  are  raised  to  a  small  extent,  equal,  probably,  to  the 
demands  of  the  market.  The  yield  per  acre  is  from  twenty-five  to  thirty  bushels  for 
rye,  and  forty  to  fifty  for  buckwheat.  Tha  buckwheat  flour  of  tho  Willamette  Valley 
is  superior  to  that  of  any  other  section  on  tho  Pacific  slope. 

Wheat  is  a  sure  crop  anywhere  in  Western  Oregon.  It  is  free  from  tho  ravages  of 
insects,  rust,  blight,  and  other  deleterious  influences  common  to  some  sections  of  the 
United  States.  Several  varieties  of  both  winter  and  spring  wheat  are  cultivated ;  both 
do  well.  Winter  wheat  is  put  in  the  ground  in  October  or  November,  and  spring  wheat 
from  February  to  May,  according  to  season,  condition  of  ground,  &c.  The  yield  per 
acre  ranges  from  twenty  to  forty  bushels,  ordinarily.  Many  good  farmers  claim  that 
with  reasonably  good  cultivation  an  average  of  thirty  bushels,  one  year  with  another, 
can  be  depended  on.  In  the  history  of  the  white  settlement  of  Western  Oregon,  ex- 
tending over  a  period  of  about  thirty  years,  there  has  never  been  a  failure  of  the  wheat 
crop  :  and  only  twice  during  that  timowa3  there  sufficient  rain  in  harvest  time  to  dam- 
age the  crop.  The  quality  of  the  grain  is  superior.  It  attains  to  more  than  tho  ordi- 
nary weight  per  bushel,  and  makes  a  quality  of  flour  that  commands  the  highest 
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prices  in  San  Francisco  and  New  York.  Frequently  the  San  Francisco  market 
reports  quote  the  flour  of  some  of  the  principal  mills  of  Oregon  at  figures  above  any- 
thing of  California  manufacture.  A  cargo  of  wheat  shipped  in  the  6pring  of  1869,  by 
a  business  firm  of  Portland,  to  Liverpool,  entered  into  competition  with  wheat  from  all 
parts  of  the  world,  and  brought  the  highest  price  current  at  the  time. 

Oats  are  the  principal  gram  raised  for  feed,  particularly  in  the  Umpqua  and  Wifla- 
metto  Valleys.  They  are  always  a  sure  crop,  and  yield  fifty  to  one  hundred  bush- 
els per  acre.  A  large  quantity  is  shipped  every  year  to  San  Francisco,  where  they  sell 
from  10  to  15  cents  per  hundred  pounds  higher  than  those  produced  in  California. 

As  an  example  of  the  productiveness  of  YVestern  Oregon  of  the  two  leading  grain  crops, 
an  extract  is  here  given  from  an  address  delivered  by  A.  J.  Dufour,  late  president  of  tho 
Oregon  State  Agricultural  Societv,  before  tho  American  Institute  Farmers'  Club,  in 
New  York  City,  September  25.  1865: 

"  Allow  me  to  cite  some  well-authenticated  facts  to  prove  the  fertility  of  our  Oregon 
lands.  In  Linn  County,  as  president  of  the  Agricultural  Society  of  tho  State,  I  had  the 
pleasure  of  awarding  the  premium  to  a  farmer  who  raised  eighty-two  bushels  of  oats 
to  the  acre,  weighing  forty-three  pounds  per  bushel ;  for  the  best  ten  acres  in  oats,  a 
premium  for  seventy-eight  bushels  per  acre,  weight,  forty-one  pounds  per  bushel ;  for 
the  best  ten  acres  of  wheat,  showing  forty-eight  bushels  per  acre ;  and  to  another  far- 
mer, a  premium  for  a  field  of  oats  measuring  eighty-five  bushels  to  the  acre.  In  Ma- 
rion County,  the  average  yield  of  wheat  is  thirty-three  and  a  third  bushels  per  acre. 
I  have  known  three  thousand  five  hundred  bushels  grown  on  sixty-nine  and  a  half 
acres,  and  the  grain  weighed  sixty-six  pounds  per  bushel." 

And  again,  from  the  Oregon  Statesman,  October  21,  1869 : 

"  There  are  on  Howell  Prairie,  in  Marion  County,  six  men  living  close  together,  who 
this  year  harvested  an  aggregate  of  three  hundred  and  fifteen  acres  of  wheat,  yielding 
ten  thousand  eight  hundred  and  forty-six  bushels,  or  nearly  thirty-four  and  a  barf  bush- 
els per  acre.  This  has  been  a  poor  wheat  season,  and  Howell  Prairie  is  no  better  than 
the  rest  of  Marion  County.  One  of  tho  same  men,  A.  B.  Simmons,  selected  six  acres 
from  his  forty  of  oats,  and  measured  up  from  the  six  acres  six  hundred  bushels." 

In  the  Willamette  Valley  the  cultivation  of  flax  is  beginning  to  engage  the  atten- 
tion of  farmers  to  a  considerable  extent.  Tho  seed  used  is  the  Bombay  variety,  yield- 
ing a  large  crop  of  seed,  but  producing  a  fiber  of  inferior  quality,  andBmall  in  quantity. 
The  upland  ridges  have  been  found  bust  adapted  to  it.  The  yield  ranges  from  twenty- 
five  to  thirty  bushels  per  acre.  The  California  Oil  Mills  have  contracted,  this  year,  for 
the  product  of  six  thousand  acres  in  Linn  County,  the  seed  to  be  delivered  at  Albany 
at  2J  cents  per  pound  ;  and  the  Pioneer  Oil  Mills,  at  Salem,  in  this  State,  have  con- 
tracted for  the  product  of  three  thousand  acres,  at  the  same  figures,  delivered  at  their 
mills. 

Fruit  of  nearly  every  description  is  raised  with  unusnal  success.  The  trees  come 
into  full  bearing  in  three  years  from  transplanting,  and  with  very  little  care  or  culti- 
vation yield  heavy  crops  of  fruit  of  the  finest  quality.  Apples,  pears,  plums,  quinces, 
cherries,  currants,  and  all  descriptions  of  small  fruits  and  berries  have  a  special  adap- 
tation to  the  moist  climate  and  sea  air  of  Western  Oregon.  Peaches,  apricots,  grapes, 
and  that  class  of  fruits,  requiring  a  hot,  dry  climate,  do  not  succeed  so  well  in  tho 
northern  part  of  the  Willamette  Valley  and  along  the  coast ;  but  in  Rogue  River  Valley 
and  the  hilly  country  west  of  it,  where  the  climate  is  hotter  and  drier,  more  nearly 
approaching  that  of  California,  that  class  of  fruits  is  cultivated  very  successfully.  Thus 
far  fruit  trees  in  Oregon  have  been  entirely  exempt  from  the  diseases  incident  to  their 
cultivation  in  the  majority  of  tho  older  States. 

Among  the  grasses,  timothy,  blue-grass,  and  clover  are  the  kinds  mostly  cultivated ; 
the  former  to  a  large  extent  as  a  hay  crop.  On  tho  swales  and  ash  bottoms  it  yields 
two  to  three  tons  per  acre,  very  often  without  any  cultivation,  except  to  sow  the 
seed  after  the  ground  has  been  cleared  of  brush,  and  burnt  over.  The  abundant  growth 
of  wild  grass  renders  unnecessary  any  extensive  cultivation  of  grass  for  pasturing  pur- 
poses. 

Garden  vegetables  of  all  kinds  and  the  various  root  crops  are  cultivated  very  suc- 
cessfully in  all  parts,  particularly  60  on  the  timber  lands  and  creek  bottoms,  where  the 
yield  of  these  products  is  very  large.  Except  in  a  few  instances  for  gardening  pur- 
poses, irrigation  of  the  soil  is  not  practiced  in  Western  Oregon.  The  abundant  rains  of 
spring  and  early  summer,  together  with  the  fertility  of  tho  soil,  render  it  entirely 
unnecessary. 

Eastern  Oregon  consists  of  high  table  lands  and  rolling  prairies,  with  a  number  of 
valleys  along  its  water-courses,  of  considerable  extent.  Taken  as  a  whole,  it  is  espe- 
cially adapted  to  grazing  purposes,  although  its  valleys  contain  farming  lands  equal  in 
productiveness  to  those  of  any  country:  and  in  many  places  the  high  prairies  have 
produced  excellent  crops  of  grain.  North  of  the  Blue  Mountains,  or  what  is  known  as 
the  Great  Plain  of  the  Columbia,  the  soil  of  tho  highlands  is  a  sandy  loam,  producing 
in  its  natural  state  a  heavy  growth  of  wild  bunch  grass  of  the  most  nutritious  quality. 
In  the  central  and  southern  portions  of  this  division  of  the  State,  the  highlands  are 
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ragged  and  broken,  the  surface  of  the  country,  sometimes  for  miles  in  extent,  being 
covered  with  broken  trap  rock ;  still,  with  the  exception  of  a  few  barren  spots,  the 
growth  of  bunch-grass  is  undiminished,  either  in  quantity  or  quality.  It  springs  up 
fresh  and  green,  in  the  first  warm  days  of  early  spring,  and  in  a  few  weeks  stock  be 
gin  to  fatten  on  it.  By  burning  over  the  ground  a  fall  growth  is  produced,  which  b> 
the  middle  of  October  makes  good  grazing,  and  lasts  through  the  short  winter  of  that 
section  of  the  country.  It  was  the  custom  of  the  Indians  of  Oregon  in  former  years 
to  raise  large  herds  of  horses  without  providing  any  feed  for  them  for  the  winter.  The 
settlers  ana  stock-raisers  there  now  raise  and  fatten  every  year  thousands  of  cattle, 
grazing  them  the  year  round.  Fat  beef  cattle  wintered  and  fattened  on  the  "  range  n  have 
been  snipped  down  the  Columbia,  and  thence  to  Victoria,  on  Vancouver's  Island,  to 
market,  as  early  in  the  spring  as  the  middle  of  March. 

The  valleys  of  Eastern  Oregon  have  a  rich  soil  of  black  loam,  producing  wheat,  oats, 
barley,  corn,  vegetables,  and  fruits.  Wheat  succeeds  equally  as  well  as  in  Western 
Oregon,  while  barley  does  much  better,  often  yielding  as  high  as  sixty  to  eighty  bushels 
per  acre.  Corn  makes  a  good  crop  in  many  of  the  valleys,  the  warm,  dry  summer 
weather  of  this  region  being  adapted  to  its  growth  and  maturity.  Some  of  the  tender 
fruits  and  vegetables,  as  peaches,  grapes,  melons,  tomatoes,  and  sweet  potatoes,  are 
being  cultivated  with  good  success.  Tobacco  has  succeeded  well  in  several  instances. 
In  a  genera]  sense,  the  range  of  farm  products  varies  very  little  from  that  of  Western 
Oregon,  making  due  allowance  for  the  different  adaptabilities  of  a  dry  climate.  Irri* 
cation  is  resorted  to  occasionally  for  the  bettor  production  of  garden  vegetables  and 
fruits;  but  thus  far  it  has  not  been  found  necessary  in  the  cultivation  of  any  kind  of 
grain  crops.  This  part  of  Oregon  has  been  settled  but  a  few  years,  and  experience  has 
not  demonstrated  conclusively  whether  there  is  any  liability  of  the  failure  of  crops  from 
drought  or  other  causes,  although  the  success  attending  farming  operations  thus  far 
would  indicate  that  no  dangers  of  that  nature  are  to  be  apprehended.  It  is  claimed  by 
the  people  of  Eastern  Oregon,  that  for  productiveness  its  valleys  cannot  be  excelled  on 
the  Pacific  slope.  The  absence  of  timber  in  the  valleys  is  considered  a  disadvantage  by 
some;  this,  however,  is  more  apparent  than  otherwise,  from  the  fact  that  the  neigh- 
boring mountains  afford  an  inexhaustible  supply.  Water  of  good  quality  is  plentiful 
In  all  the  valleys,  but  the  number  of  springs  and  rnnning  brooks  is  much  less  than  in 
Western  Oregon. 

CLIMATE.     < 

To  give  an  account  of  the  climate  of  any  one  county  in  the  State  of  Ohio,  would  be 
to  describe  the  climate  of  the  entire  State,  in  the  main.  Not  so  with  Oregon,  where  the 
extent  of  territory  is  so  great,  that  the  various  inlluencesof  mountain  ranges,  extended 
plains,  contiguity  to  the  sea,  the  prevailing  winds,  and  other  causes,  operate  to  make  a 
climate  as  varied  as  are  the  peculiarities  of  its  numerous  localities.  Latitude  on  the 
northwest  coast  of  America  is  no  index  to  the  character  of  the  climate.  Astoria,  at  the 
mouth  of  the  Columbia  River,  situated  on  the  same  degree  of  latitude,  nearly,  with 
Quebec,  has  a  summer  temperature  8°  cooler,  and  a  winter  temperature  30°  warmer 
than  that  place.  It  is  only  in  the  high  altitudes  of  the  mountain  ranges  that  deep 
snows  and  harsh  winters  have  any  existence  in  Oregon. 

The  following  table,  compiled  cnielly  from  the  reports  of  the  Smithsonian  Institution, 
will  give  a  comparative  view  of  the  temperature  ot  the  four  seasons,  at  several  promi- 
nent points  on  the  North  Pacific  slope,  with  that  of  a  number  of  places  east  of  the 
Rocky  Mountains.  The  only  point  in  Eastern  Oregon  embraced  in  the  table  is  the 
Dalles,  at  the  eastern  base  of  the  Cascade  Range ;  a  place  influenced  to  a  great  extent 
by  local  causes,  and  does  not  fairly  represent  the  climate  in  the  extensive  valleys  far- 
ther east,  constituting  the  principal  agricultural  and  grazing  districts  of  Eastern 
Oregon. 

Table  showing  comparative  mean  temperature. 
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Corvallis,  Oregon 

The  Dalles,  Oregon 
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It  will  be  seen  from  the  foregoing  that  Corvallis,  situated  in  Latitude  44.30,  and  in 
the  heart  of  Willamette  Valley,  has  a  winter  temperature  nearly  the  same  as  Norfolk, 
situated  nearly  8°  farther  south,  while  the  summer  temperature  of  the  latter  place  is 
nearly  9°  higher  than  that  of  the  former.  It  is  this  comparative  evenness  of  tempera- 
ture throughout  the  year  that  gives  to  the  climate  of  Oregon  its  greatest  charm. 

The  first  thing  that  impresses  a  stranger  in  passing  from  Western  into  Eastern 
Oregon,  is  the  very  decided  change  noticeable  everywhere  in  the  atmosphere,  vegeta- 
tion, and  general  aspect  of  the  country.  This  is  due  chiefly  to  the  differences  in  the 
climate  of  the  two  sections:  Western  Oregon  has  a  wet  climate,  while  the  Eastern 
part  has  a  dry  one. 

The  winter  of  Eastern  Oregon,  though  of  short  duration,  generally  brings  with  it 
several  inches  of  snow  on  the  table  lands  and  in  the  valleys.  Tho  weather  is  usually 
dry  but  quite  cold.  Snow  remains  from  three  to  six  weeks,  in  tho  months  of  Decem- 
ber and  January,  some  seasons;  in  others,  only  a  few  days.  It  is  usual  for  stock  to  be 
grazed  through  these  months  without  interruption,  but  occasionally  there  is  a  "  hard 
winter,"  rendering  it  necessary  to  do  some  feeding.  The  spring  begins  in  February 
and  lasts  to  the  end  of  May,  with  warm,  pleasant  weather,  and  rain  sufficient  to  give 
life  and  vigor  to  vegetation.  The  summers  are  hot  and  dry,  but  not  sultry  or  oppressive. 
It  is  very  seldom  that  rain  falls  in  summer  or  early  fall :  still  tho  freshness  of  the 
mountain  air  renders  the  days  pleasant  and  the  nights  cool  and  refreshing.  The  range 
of  the  thermometer  is  rather  above  the  summer  temperature  of  Western  Oregon ; 
sometimes  reaching  100°,  but  only  at  rare  intervals.  Ordinarily  the  thermometer 
indicates  90°  as  about  the  highest  summer  temperature,  and  10°  as  the  lowest  for 
winter,  although  these  limits  may  not  mark  the  extremes  in  the  case  of  an  uncommonly 
hard  winter,  or  warm  summer,  occurring  once  in  from  five  to  eight  years. 

The  amount  of  rain-fall  in  Western  Oregon  is  regarded  by  some  as  an  objection  to 
the  climate.  The  rain-fall,  though  large,  has  been  generally  overrated.  To  correct  a 
false  impression  of  the  prevalence  of  rainy  weather  in  Oregon  the  following  recapitu- 
lation oi  a  record  of  eleven  years  is  given,  as  published  in  the  Oregonian,  showing  that 
nearly  two-thirds  of  the  total  number  of  days  were  "pleasant,"  or  without  rain  or 
snow,  between  sunrise  and  sunset : 
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These  observations  were  taken  at  Portland,  where  there  is  about  as  much  rain  as  at 
any  place  in  Oregon.  The  upper  part  of  tho  Willamette  Valley  lias  considerably  less; 
Umpqua  Valley  still  less;  and  Rogue  River  less  than  either,  tho  climate  becoming 
dryer  going  south  from  the  Columbia  River,  so  that  in  the  southern  part  of  the  State 
it  approaches  that  of  California. 

The  following  figures  show  the  rain-fall  in  inches  for  each  season  and  for  the  whole 
year  at  New  York,  St.  Louis,  and  San  Francisco,  as  compared  with  Astoria: 
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In  a  strict  sense  of  the  term,  Western  Oregon  has  but  two  seasons,  the  wet  and  dry. 
An  ordinary  rainy  season  begins  early  in  November  aud  continues  to  the  1st  of  April, 
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usually,  with  intermissions  of  good  weather  in  January  and  February  of  a  few  days  or 
a  few  weeks1  duration.  These  intervals  are  generally  accompanied  by  a  few  inches  of 
snow,  raw,  cold  weather,  and  sharp  frosts,  constituting  the  only  approach  to  actual 
winter  to  which  the  country  is  subject.  Stock  in  all  sheltered  localities  get  along 
through  these  cold  snaps  without  feed,  especially  when  pasture  has  been  reserved  for 
such  emergencies.  It  is  safe  to  assert  that  two-thirds  of  the  stock  of  the  valleys  go 
through  all  ordinary  winters  by  taking  care  of  themselves  in  the  pastures  and  woods ; 
while  along  the  coast,  where  tide  and  marsh  lands  are  accessible,  owners  of  stock  do 
not  pretend  to  fe«d.  Once  in  seven  or  eight  years  there  comes  what  is  called  a  "  hard 
winter;"  that  is,  tho  winter  interval  continues  six  weeks  or  two  mouths;  snow  remains 
on  the  ground  several  weeks ;  the  cold  weather  is  prolonged  until  tho  water-courses 
freeze.  At  such  times  stock  will  suffer  unless  it  receives  some  attention.  To  offset 
the  "  hard  winter"  there  occurs  sometimes  a  very  mild  one,  like  the  season  of  1868- '69, 
with  not  even  snow  enough  to  whiten  the  ground,  or  cold  to  form  ice  thicker  than 
window  glass.  Gardening  operations  were  commenced  in  February  that  season,  and 
flowers  bloomed  in  the  open  air  throughout  the  winter.  There  have  been  a  number  of 
such  seasons  in  Oregon  within  fifteen  or  twenty  years. 

From  April  to  the  end  of  June  the  weather  is  usually  warm,  pleasant,  and  showery. 
The  dry  season  proper  commences  about  the  1st  of  July  and  continues  to  the  end  of  Octo- 
ber, interrupted  by  a  week's  rainy  weather  in  September.  The  term  "  dry  season,"  as 
applied  to  Oregon,  does  not  imply  excessive  heat  and  sultriness,  for  such  is  not  the 
case.  The  prevailing  wind  is  from  the  northwest,  a  sea  breeze  that  keeps  the  tempera- 
ture down.  The  nights  are  cool  and  refreshing  to  men  who  do  outdoor  work,  although 
the  effect  is  not  beneficial  so  far  as  corn-raising  is  concerned.  The  extremes  of  heat 
and  cold  in  Western  Oregon  may  be  put  at  14°  for  tho  lowest  and  82°  as  the  highest 
range  of  the  thermometer,  although  a  fow  instances  have  occurred  in  which  these  limits 
were  passed. 

A  noticeable  feature  of  Western  Oregon,  due  mainly  to  the  climate,  is  the  excessive 
luxuriance  of  all  kinds  of  vegetation,  especially  on  the  Columbia  and  along  the  coast. 
The  country  wears  an  appearance  of  perpetual  spring.  An  Oregon  fir  tree  often  reaches 
an  altitude  of  three  hundred  feet,  or  over  eighteen  rods ;  trees  out  of  which  have  been 
taken  eighteen  rail-cuts,  and  many  of  which  will  make  from  six  to  ten  thousand  feet 
of  lumber.  The  common  elder  becomes  in  this  moist  climate  a  tree  of  ten  or  twelve 
inches  in  diameter,  and  the  alder  grows  large  enough  for  saw-logs. 

Another  noticeable  feature  is  that,  although  a  rainy  country,  Oregon  is  not  subject 
to  high  tempests,  terrific  hailstorms,  earthquakes,  or  other  like  phenomena,  so  common 
and  so  destructive  in  some  States.  Observations  made  by  government  officers  show 
that  in  twenty-one  years  Oregon  had  only  three  winds  moving  at  the  rate  of  forty-five 
miles  an  hour,  with*  a  force  often  pounds  to  the  square  foot.  In  Massachusetts,  Rhode 
Island,  and  Connecticut  the  reports  from  eleven  stations  where  observations  were 
made  show  that  in  thirty  months  thero  were  four  winds  of  forty-five  miles'  velocity 
and  ten  pounds'  power,  and  two  winds  of  sixty  miles7  velocity  and  eighteen  pounds' 
power.  At  eleven  stations  in  Indiana,  Illinois,  Michigan,  Iowa,  and  Wisconsin  the 
reports  show  that  during  twenty-six  months  there  were  twenty-five  winds  of  forty-five 
miles'  velocity,  two  winds  of  seventy-five  miles'  velocity,  and  two  hurricanes  of  a  velocity 
of  ninety  miles  an  hour. 

From  a  register  of  meteorological  observations,  kept  at  the  Portland  library  rooms,  the 
following  record  of  tho  weather  is  compiled  for  the  months  of  January  and  February, 
1870: 

January. — Highest  temperature,  63° ;  lowest  temperature,  17° ;  highest  average  for 
one  day,  57° ;  lowest  average  for  one  day,  23° :  mean  temperature  for  tho  month,  40° ; 
rain-fall  for  tho  month,  4.83  inches;  snow-fall  lor  the  month,  \  inch. 

February.— Highest  temperature,  58° ;  lowest  temperature,  32° ;  highest  average  for 
one  day,  49° ;  lowest  average  for  one  day,  36° ;  average  for  tho  month,  42£° ;  total  rain- 
fall, 4.30  inches ;  snow-fall,  none. 

These  observations  are  useful  as  indicating  the  range  of  the  thermometer  at  a  season 
of  the  year  when  sudden  changes  are  most  likely  to  occur. 

Observations  carefully  kept  by  Dr.  I.  Moses,  United  States  Army,  at  Astoria,  for  a 
period  of  fourteen  months,  commencing  August,  I860,  and  terminating  September,  1851, 
show  that  during  that  period  the  greatest  variation  of  the  thermometer  during  any  one 
month  was  37°.  The  highest  points  reached  by  tho  mercury  during  the  period  was 
94° ;  tho  lowest,  22°.  Tho  highest  daily  mean,  82° ;  tho  lowest,  20°.  Variation  during 
the  coldest  day,  6°;  during  the  wannest  day,  12°.  Mean  annual  temperature,  53°. 
The  Doctor  remarks  that,  "  these  observations  may  be  considered  the  average  of  the 
temperature,  year  after  year,  at  that  place,  and  when  it  is  considered  that  Astoria  is 
in  about  the  same  latitude  as  Houlton,  Maine,  and  Sault  Ste.  Marie,  the  uniformity  and 
mildness  of  the  climate  seem  remarkable." 

HEALTHFULNESS  OF  THE  CLIMATE. 

The  experionce  of  the  early  missionaries,  tho  employes  of  the  Hudson's  Bay  Company, 
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and  the  American  settlers  that  followed  them,  during  the  course  of  a  period  of  thirty 
years,  is  that  the  climate  of  Oregon  is  a  healthy  one.  In  comparing  the  rates  of  mor- 
tality in  the  Pacific  States  with  that  of  some  of  the  States  cast  of  the  Rocky  Mountains, 
the  following  facts  are  obtained :  The  deaths  in  Arkansas,  in  1860,  were  at  the  rate  of 
ono  person  out  of  every  48 ;  Massachusetts  and  Louisiana  lost  one  in  57 ;  Illinois  and 
Indiana,  one  in  87 ;  Kansas,  one  in  68 ;  Vermont,  the  healthiest  State  on  the  Atlantic 
slope,  lost  one  in  92 :  California  lost  one  in  101 ;  Oregon,  one  in  172 ;  and  Washington 
Territory,  one  in  228. 

On  this  subject  an  article  written  by  Dr.  William  H.  Watkins,  of  Portland,  a  physi- 
cian of  seventeen  years'  practice  in  different  parts  of  Oregon  and  Washington  Terri- 
tories, is  introduced  to  illustrate  whatever  effect  the  climate  may  havo  on  particular 
forms  of  disease  as  compared  with  that  of  several  other  States.  The  doctor  writes : 
u  Oregon,  in  truth,  may  be  said  to  have  no  prevailing  type  of  disease.  In  the  Wil- 
lamette Valley  we  have  the  soil,  the  alluvial  deposit,  tho  moisture,  which,  in  Indiana 
or  Illinois,  would  cause  agues  and  intermittens  to  be  rifo  through  the  community, 
and  throughout  the  valley  in  spring  and  autumn  occasional  cases  of  ague  arc  found, 
but  they  invariably  yield  to  remedies  in  small  doses  compared  with  those  given  in 
malarial  districts  in  the  Western  States.  Very  rarely  is  a  person  seen  with  the  ague 
cachexia  and  complexion,  so  often  seen  in  the  ague  districts  of  the  Wabash,  Illinois, 
and  Sacramento  Valleys.  The  type  is  commonly  a  tertian,  or  when  a  chill  occurs  every 
other  day,  though  persons  having  a  chill  daily  are  mot  with. 

"  For  this  somewhat  remarkable  immunity  from  malarial  disorders,  considering  the 
strength  and  depth  of  our  river  bottoms,  wo  are  indebted  to  our  northern  latitude,  to 
the  daily  sea-breeze  borne  to  us  from  the  waters  of  the  Pacific,  to  our  cool,  bracing 
nights,  and  to  the  medium  temperature  of  even  our  warmest  days.  Typhus  and  typhoid 
fevers  have  never  been  epidemic  in  Oregon. 

"The  equable  temperature,  summer  and  winter,  tho  absence  of  high  cold  winds  and 
sudden  atmospheric  changes,  render  people  less  subject  to  bronchial,  rheumatic,  and 
inflammatory  complaints  than  they  are  in  countries  where  the  thermometer  swings 
entirely  around  the  circle.  In  July  and  August,  as  at  the  East,  children  are  troubled 
with  summer  complaint,  but  the  disease  is  ordinarily  quite  amenable  to  treatment,  and 
seldom  runs  into  dysentery. 

"  East  of  the  Cascades  the  air  is  dry,  tho  altitude  high,  and  the  country  is  popularly 
supposed  to  be  beneficial  to  consumptives.    Army  reports  appear  to  sanction  this  beliet 

"  On  the  head-waters  of  the  Columbia  a  disease  somewhat  peculiar,  known  as  moon- 
tain  fever,  attacks  tho  inhabitants  if  particularly  exposed.  It  probably  is  malarial  in 
its  origin,  but  is  modified  by  the  variety  and  dryness  of  tho  atmosphere.  It  presents 
many  features  of  remittent  fever,  is  disposed  to  take  a  typhoid  type  with  congestions 
of  brain,  lungs,  and  bowels.  While  at  Fort  Walla- Walla  I  attended  twenty-two  cases, 
soldiers  who  nad  made  a  summer  and  fall  campaign  up  the  waters  of  Snake  River,  all 
of  whom  recovered. 

"  For  twenty  years,  aside  from  scarlet  fever  and  diphtheria,  which  several  years  ago 
visited  nearly  every  neighborhood,  thero  has  been  no  general  epidemic  of  at  all  fatal 
character  in  Oregon.  The  general  salubrity  of  tho  climate  and  healthfulness  of  tho 
people  cannot  be  questioned. 

"  I  append  some  statistics  of  mortality,  taken  from  the  report  of  the  Surgeon  General 
of  the  A  rmy,  from  several  sections  of  the  country : 

"  Deaths  from  fever. — New  England,  1  in  28:3 ;  harbor  of  New  York,  1  in  66;  tho  great 
lakes,  1  in  159;  Jefferson  barracks  and  St.  Louis  arsenal,  1  in  113  j  Texas,  southern 
frontier,  1  in  67 ;  Texas,  western  frontier,  1  in  529 ;  Oregon  and  Washington  Territories, 
1  in  529." 

POLITICAL  SUBDIVISIONS. 

Oregon  is  divided  into  twenty-two  counties,  viz :  Baker,  Benton,  Clackamas,  Clatsop, 
Columbia,  Coos,  Curry,  Douglas,  Grant,  Jackson,  Josephine,  Linn,  Lane,  Marion,  Mult- 
nomah, Polk,  Tillamook,  Union,  Umatilla,  Wasco,  Washington,  and  Yam  Hill. 

Baker  County  is  situated  east  of  the  Cascade  Mountains,  and  presents  a  good  field  for 
settlement.  During  the  past  year  a  marked  increase  has  been  noticed  both  in  the  popu- 
lation and  wealth  of  this  county.  Auburn,  the  county  seat,  is  located  about  three 
hundred  and  fifty  miles  from  Portland  by  the  usually  traveled  route.  Baker  City,  an 
important  trading  point,  is  located  about  ten  miles  south-east  of  Auburn,  in  the  Powder 
River  Valley.  Taxable  property  of  the  county,  §418,490.  This  county  embraces  one  of 
tho  largest  mining  districts  in  the  State. 

Benton  County,  situated  in  the  heart  of  Willametto  Valley,  contains  a  population  of 
4,6G9,  with  an  assessable  property  valued  at  $1,133,097.  Corvallis,  the  county  seat,  is 
ono  of  tho  handsomest  towns  in  tho  State,  and  is  a  place  of  considerable  trade.  It 
contains  several  excellent  schools ;  a  college  conducted  by  the  Methodist  Church  South; 
a  female  academy  under  the  auspieesof  the  Episcopalians;  three  churches — Methodist, 
Presbyterian,  and  Catholic.  The  Corvallis  Gazette,  a  weekly  newspaper,  is  published 
here.    Assessed  valuation  of  property  in  Corvallis  for  1869,  §374,347  79. 
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Clatsop  County  contains  a  population  of  about  1,200 ;  voters,  250 ;  acres  of  land  un- 
der cultivation,  3,000 ;  value  of  assessable  property,  $325,000.  Astoria,  the  county  seat, 
is  pleasantly  located  on  tho  left  bank  of  the  Columbia  River,  about  ten  miles  above  its 
mouth,  and  about  one  hundred  miles  northwest  of  Portland.  During  the  past  year 
many  additional  buildings  have  been  erected,  and  when  the  custom-house  now  in  con- 
templation has  been  completed,  Astoria  will  present  quite  a  city-like  appearance.  As- 
toria derives  its  name  from  John  Jacob  Astor,  whoso  employes  founded  a  fur  depot 
at  this  point  on  the  12th  of  April,  1611. 

Clackamas  County  combines  within  its  limits  all  the  elements  that  when  properly 
developed  tend  to  make  a  country  prosperous.  Immense  water  power  exists  along  its 
river  bank ;  the  Oswego  iron  works,  with  its  unlimited  supply  of  ore,  skirt  it  on  the 
north,  while  its  agricultural  lands  are  extensive  as  well  as  excellent.  Oregon  City,  the 
county  seat,  was  formerly  the  seat  of  the  territorial  legislature,  and  is  the  oldest  in- 
corporated town  in  Oregon.  All  the  merchandise  and  produce  passing  up  and  down 
the  Willamette  Valley  goes  through  Oregon  City,  and  each  year  witnesses  a  marked 
improvement  in  its  prospects.  Its  present  population  is  about  1,300.  A  flourishing 
graded  school  is  in  operation,  with  an  attendance  of  nearly  200  scholars.  The  popu- 
lation of  Clackamas  County  is  estimated  at  6,000 ;  voters,  1,250 ;  value  of  assessable 
property  $1,532,924.    Oregon  City  is  the  seat  of  the  United  States  land  office. 

Columbia  County  is  situated  on  tho  Columbia  River,  tho  boundary  between  Oregon 
and  Washington  Territory.  This  county  contains  a  population  of  about  500.  Num- 
ber of  voters,  220 ;  acres  of  land  under  cultivation,  1,000 ;  value  of  assessable  prop- 
erty, $167,245.  St.  Helen,  the  county  seat,  is  pleasantly  located  on  the  bank  of  Co- 
lumbia River,  and  promises  to  be  a  place  of  much  commercial  importance.  Lumber  is 
extensively  manufactured  at  this  point,  and  during  tho  past  year  the  growth  of  the 
town  has  received  quite  an  impetus.  This  county  contains  nearly  300,000  acres  of  un- 
improved land,  some  extensive  but  undeveloped  mines  of  coal  and  iron,  and  valuable 
salt  springs. 

Coos  County,  situated  in  the  southwestern  part  of  the  State,  on  the  coast,  contains 
a  population  of  about  1,200,  with  assessable  property  valued  at  $432,273 ;  number  of 
voters,  500.  Gold,  copper,  iron,  and  coal  have  been  found  to  exist  in  this  county,  and 
the  coal  mines  have  already  proved  a  source  of  great  wealth.  Lumber  is  manufactured 
extensively  at  North  Bend,  situate  about  ten  miles  from  Empire  City,  tho  county  seat. 
Ship-building  is  also  carried  on  in  this  county. 

Curry  County,  the  most  southwesterly  portion  of  the  State,  contains  a  smaller  pop- 
ulation than  any  other  county  in  Oregon.  This  may  be  accounted  for  from  the  fact 
that  it  is  remote  from  the  tide  of  immigration  which  annually  flows  into  the  State. 
Indications  of  copper  ore  have  been  found  within  its  borders,  and  gold  mines  have 
been  discovered  and  worked  at  Port  Orford,  on  the  coast.  Ellensburg,  the  county 
seat,  is  situate  on  the  southern  bank  of  Rogue  River.  Taxable  property  of  the  county, 
$110,494. 

Douglas  County  contains  an  area  of  about  five  thousand  square  miles.  About 
25,000  acres  of  land  are  under  cultivation.  The  population  numbers  about  9,000  ;  value 
of  assessable  property,  $1,474,704 ;  number  of  voters,  1,400.  No  county  in  the  State 
presents  a  greater  diversity  of  scenery  than  docs  Douglas.  Roseburg,  the  county  seat,  is 
a  thriving  town  of  about  500  inhabitants.  It  is  conveniently  located  on  the  direct 
stage  route  from  Portland  to  Sacramento,  and  contains  Episcopal  and  Methodist 
churches,  schools,  and  a  court-house.  A  United  States  land  office  is  located  here.  This 
county  embraces  the  entire  Umpqua  Valley,  and  is  one  of  the  best  stock  counties  in 
the  State.  It  contained,  in  1869,  11,000  head  of  cattle,  160,000  sheep,  and  produced 
430,000  pounds  of  wool.  The  county  expended,  the  same  year,  $4,294  on  roads  and 
bridges,  and  paid  its  school-teachers  $2,474  in  currency  and  $3,044  in  coin. 

Grant  County,  situated  in  Eastern  Oregon,  contains  a  population  of  about  3,000 ; 
niimber  of  voters,  750.  This  county  contains  large  tracts  of  excellent  grazing  lands, 
and  numerous  sections  of  agricultural  soil.  Gold  mines  have  been  discovered  within 
its  borders,  and  good  paying  diggings  are  being  worked  very  extensively.  Canon  City, 
the  county  seat,  is  a  mining  town  of  considerable  importance.  It  is  situated  on  the 
iniddio  fork  of  John  Day's  Kiver,  and  is  distant  from  Portland  about  three  hundred 
and  fourteen  miles.  The  county  has  about  3,000  acres  of  land  under  cultivation  ;  tax- 
able property,  $321,604.  Its  estimated  yield  of  gold  since  the  discovery  of  the  mines 
in  18(51  is  $10,000,000. 

Jackson  County  covers  an  area  of  about  eight  thousand  square  miles,  with  a  popula- 
tion of  6,000;  number  of  voters,  1,300.  This  county  combines  within  its  limits  agri- 
cultural, manufacturing,  and  mineral  resources  which  will  tend  to  render  it  in  future 
of  great  importance  to  the  balance  of  the  State.  For  nearly  eighteen  jfears  the  gold 
miaes  of  this  county  have  been  successfully  worked,  and  even  now  they  yield  sufficient 
to  repay  for  tho  outlay  of  capital  and  labor  expended  in  working  them.  Jacksonville, 
tho  county  seat,  is  a  prosperous  place,  containing  *vithin  its  corporate  limits  many 
handsome  "buildings.  The  Methodists,  Catholics,  and  other  denominations  have  churches 
hero,  with  several  public  and  private  schools.    This  county  embraces  the  /rhole  ot 
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Rogue  River  Valley.  It  has  about  fifteen  thousand  acres  of  land  nnder  cultivation. 
Taxable  property,  $1,023,814.    A  fine  woolen  mill  is  in  operation  at  Ashland. 

Josephine  County  covers  an  area  of  two  thousand  live  nundred  square  miles,  with  but 
4,000  acres  under  cultivation.  The  principal  source  of  the  wealth  of  this  county  arises 
from  its  gold  mines,  which  are  annually  being  developed.  Large  tracts  of  good  arable 
land  are  yet  unoccupied  in  this  county,  and  offer  good  homes  to  industrious  settlers. 
Kirbyville,  the  county  seat,  is  situated  on  the  Illinois  River,  which  Hows  through  the 
Illinois  valley,  and  is  a  lively  town  of  growing  importance.  Taxable  property,  $212,5T,3; 
number  of  voters,  350. 

Linn  County,  one  of  the  best  agricultural  districts  in  Oregon,  covers  an  area  of  1,400,- 
000  acres;  population,  8,000;  number  of  voters,  2,308;  value  of  assessable  property, 
$2,960,694;  acres  of  land  under  cultivation,  about  one  hundred  thousand.  Albany, 
the  county  seat,  is  situated  on  the  east  bank  of  Willamette  River,  about  seventy-live 
miles  south  of  Portland.  It  is  pleasantly  located,  and  each  recurring  year  adds  to  its 
population,  wealth,  and  importance.  The  town  comprises  several  brick  stores,  a  largo 
number  of  frame  buildings,  a  court-house  which  cost  upward  of  thirty  thousand  dol- 
lars, two  flouring  mills,  four  churches,  a  college,  public  schools,  and  all  the  other  ac- 
cessories of  civilization.  Two  weekly  papers  are  published  at  Albany.  Harrisburg 
and  Peoria  are  each  prominent  shipping  points  on  the  Willamette  River  in  this  county. 

Lane  County  covers  an  area  of  about  tnree  thousand  livo  hundred  square  miles,  and 
embraces  within  its  limits  some  of  the  finest  agricultural  lands  iu  Oregon.  About 
60,000  acres  of  land  are  under  cultivation  in  this  county,  and  the  value  of  taxable  prop- 
erty is  assessed  at  $1,769,780.  Eugene  City,  the  county  seat,  contains  a  population  of 
about  two  thousand.  It  is  situated  at  the  head  of  steamboat  navigation  on  the  Willa- 
mette River,  and  contains  an  industrious  and  enterprising  people.  Among  the  public  in- 
stitutions of  Eugene  City  aro  a  commodious  court-house,  an  academy,  and  several  pub- 
lic and  private  schools.  The  Catholics,  Presbyterians,  Episcopalians,  Baptists,  and 
Methodists  have  each  a  church  here.  The  office  of  the  United  States  surveyor  general 
is  at  this  place.  The  county  extends  from  the  summit  of  the  Cascades  to  the  coast, 
and  covers  the  southern  part  of  the  Willamette  Valley.  It  has  a  population  of  about 
8,000;  number  of  voters,  1,400. 

Marion  County  covers  an  area  of  nearly  three  thousand  square  miles.  Its  central 
position,  excellent  soil,  and  commercial  advantages  render  Marion  County  one  of  the 
most  prosperous  portions  of  Oregon.  Salem,  the  capital  of  the  State  and  the  county 
seat,  is  delightfully  located  on  the  east  bank  of  the  Willamette  River,  presenting  a 
handsomer  appearance  than  any  other  town  in  Oregon.  This  county  has  a  population 
of  10,500 ;  voters,  2,500 ;  value  of  assessable  property,  $3,174,919.  Salem  can  boast  of 
more  church  edifices  than  any  town  of  its  size  on  the  Pacific  coast.  The  religious  or- 
ganizations represented  by  churches  aro  the  Methodists,  whoso  first  building  was 
erected  in  1841 ;  Congregationalists,  organized  in  1853 ;  Baptists,  organized  iu  1859 ; 
the  Catholic,  Episcopalian,  Campbellite,  Evangelical  Association,  and  Methodist  Church 
South,  organized  more  recently.  The  Oregon  Statesman,  Willamette  Farmer,  and 
Democratic  Press  are  published  at  Salem.  The  Willamette  University,  the  most  prom- 
inent educational  institution  in  the  State,  is  located  here.  Salem  is  the  seat  of  consid- 
erable manufacturing  enterprise,  having  a  woolen  mill,  an  oil  mill,  several  large  flour- 
ing and  saw  mills,  and  an  iron  foundry  in  successful  operation.  The  assessed  value  of 
town  property  for  1869  is  $1,394,158;  population,  3,500. 

Multnomah  County,  although  the  smallest  in  size,  is  the  wealthiest  county  in  the 
State.  Population,  about  11,000 ;  number  of  voters,  2,500  ;  value  of  taxable  property, 
$5,944,766.  This  county  is  situated  in  the  cxtronio  northern  part  of  the  Willamette 
Valley.  It  is  bounded  by  the  Columbia  River  on  the  north,  and  embraces  within  its 
limits  the  triangle  formed  by  the  junction  of  the  Willamette  with  the  Columbia  River. 
The  city  of  Portland,  situated  in  latitudo  45°  30'  north  and  lon<ritude  122°  27'  west,  the 
county  seat  of  Multnomah  County  and  the  commercial  capital  of  Oregon,  is  also  the 
depot  whence  the  people  of  a  region  of  country  larger  than  New  England  and  the  Mid- 
dle States  combined  derive  their  supplies,  including  Eastern  Oregon  and  a  large  portion 
of  the  Territories  of  Idaho,  Washington,  and  Montana.  The  city  is  pleasantly  located 
on  the  west  bank  of  the  Willamette  River,  twelve  miles  above  its  junction  with  the 
Columbia  and  one  hundred  and  ten  miles  from  the  sea  by  the  course  of  the  river.  It  is 
located  on  a  plateau,  which  gradually  ascends  as  it  recedes  from  the  river  until  it  forms 
a  range  of  hills  at  the  western  extremity  of  the  city,  from  which  may  bo  seen  the  sum- 
mits of  several,  mountain  peaks  in  the  Cascade  Range,  clothed  in  perpetual  snow. 

Commercially  speaking,  Portland  is  tho  key  to  the  entire  Willamette  and  Columbia 
River  valleys,  being  tho  entrepot  at  which  arrive  all  the  merchandise,  goods,  and  wares 
of  every  description  consumed  or  required  by  tho  people  of  tho  vast  territory  drained 
by  the  Columbia  and  its  tributaries.  With  convenient  wharves  and  warehouses  for 
reshipping  and  packing,  traae  radiates  in  every  direction  to  supply  the  extensive 
mining,  agricultural,  and  lumbering  districts  of  the  State  and  surrounding  Territories. 

Tho  Willamette  River  is  navigable  to  Portland,  at  all  seasons,  for  sea- going  vessels. 
A  line  of  first-class  ocean  steamships  runs  regularly  between  Portland  and  San  Fran- 
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cisco,  making  three  trips  per  month,  and  another  line  communicates  regularly  with 
Victoria,  on  Vancouver  Island,  and  the  different  towns  on  Pugct  Sound.  Portland,  by 
means  of  sailing  vessels,  enjoys  direct  trade  with  New  York,  Liverpool,  the  Sandwich 
Islands,  and  China,  affording  advantages  for  the  importation  of  foreign  merchandise 
and  for  tho  exportation  to  distant  markets  of  Oregon  produce. 

Portland  lias  a  population  of  about  ten  thousand  inhabitants.  Water  is  supplied  to 
all  parts  of  the  town,  by  means  of  extensive  waterworks,  at  low  cost  and  of  the  best 
quality.  The  streets  and  public  buildings,  churches,  &c,  are  lighted  with  gas.  Tho 
city  has  five  public  schools  and  eight  select  schools  and  seminaries.  It  has  sixteen 
churches,  three  Masonic  associations,  four  Odd-Fellows'  associations,  three  lodges  of  the 
Good  Templars,  six  benevolent  associations,  and  a  library  of  four  thousaud  volumes. 
Portland  is  the  headquarters  of  the  military  department  of  the  Columbia  with  its 
various  staff  departments,  and  the  United  States  circuit  and  district  courts  for  the  dis- 
tricts of  Oregon  are  held  hero.  During  the  year  1869  treasure  was  shipped  from  Port- 
land to  San  Francisco  to  the  amount  of  §2,978,657  30. 

Polk  County  covers  an  area  of  about  one  thousand  two  hundred  and  fifty  square 
miles.  Popidation,  5,000 ;  number  of  voters,  1,270 ;  taxable  property,  $1,518,511.  Tho 
county  has  about  one  hundred  thousand  acres  of  land  under  cultivation.  It  is  situated 
near  the  center  of  the  Willamette  Valley,  and  is  one  of  the  best  counties  of  the  State. 
Dallas,  tho  county  seat,  is  situated  on  the  Rickrcal,  a  small  tributary  of  the  Willa- 
mette, and  is  a  flourishing  inland  town. 

Tillamook  County,  situated  on  the  coast,  covers  an  area  of  more  than  two  thousand 
square  miles,  but  is  very  sparsely  settled.  Population,  500 ;  acres  of  land  under  culti- 
vation, 1,500;  value  of  assessable  property,  $59,273;  county  seat,  Lincoln. 

Umatilla  County,  in  Eastern  Oregon,  contains  a  population  of  about  £,500 ;  number 
of  voters,  850 ;  acres  of  land  under  cultivation,  about  20,000.  Umatilla,  the  county 
seat,  is  a  place  of  considerable  trade,  being  the  shipping  point  on  tho  Columbia  River 
from  whence  supplies  are  carried  inland  to  the  mining  regions  in  Eastern  Oregon  and 
Idaho.  The  county  has  an  area  of  about  six  thousand  square  miles,  two-thirds  of  it 
arable  land.    Taxable  property,  $790,109. 

Union  County  is  situated  in  Eastern  Oregon,  and  contains  within  its  boundaries 
large  tracts  of  excellent  agricultural  and  grazing  land.  Population,  about  4,000; 
number  of  voters,  1,000.  La  Grande,  tho  county  seat,  is  situated  in  the  valley 
of  the  Grande  Rondo,  a  most  fertile  region,  about  three  hundred  miles  from  Portland. 
The  town  contains  about  eight  hundred  inhabitants,  a  high  school,  and  United  States 
land  office.  It  is  located  on  the  main  route  of  travel  from  tho  Columbia  River  to  Idaho 
and  Utah.  This  county  includes  the  whole  of  Grande  Rondo  Valley,  containing  288,000 
acres  of  arable  land — 15,000  acres  under  cultivation.    Assessable  property,  $768,169. 

Wasco  County  is  situated  at  tho  eastern  base  of  the  Cascade  Range.  Population, 
about  3,000 ;  number  of  voters,  609 ;  assessable  property,  $905,704.  Dalles  City,  the 
county  seat,  distant  one  hundred  and  fifteen  miles  from  Port  laud,  is  a  place  of  consider- 
able trade,  all  tho  merchandise  intended  for  Eastern  Oregon  having  to  pass  through  it 
en  route  to  its  destination.  A  woolen  mill  has  been  put  in  operation  at  this  point,  which 
will  add  materially  to  its  progress.  The  Mountaineer,  a  well-conducted  weekly  news- 
paper, is  published  at  the  Dalles.  The  United  States  government  is  building  a  mint  at 
this  place.    Wasco  is  one  of  the  best  stock-raising  counties  in  Oregon. 

Washington  County  contains  a  population  of  about  4,500.  Number  of  voters,  803. 
Acres  of  land  under  cultivation,  25,000.  Value  of  assessable  property,  $867,265.  This 
county  embraces  some  of  the  finest  agricultural  land  in  the  State,  and  is  well  settled 
by  thrifty  farmers,  whose  industry  is  amply  rewarded.  Hillsboro',  the  county  seat, 
eighteen  miles  west  of  Portland,  is  located  upon  the  Tualatin  plains,  near  a  branch  of 
the  Tualatin  River.  This  county  has  an  area  of  350,000  acres,  nearly  all  arable  land. 
The  Pacific  University  is  located  at  Forest  Grove  in  this  county. 

Yam  Hill  County  may  be  classed  among  the  best  agricultural  portions  of  the  State. 
It  contains  a  population  of  6,000.  Number  of  voters,  1,208.  Acres  of  land  under  cul- 
tivation, 60,000.  Value  of  assessable  property,  $928,825.  Lafayette,  the  county  seat, 
is  located  on  the  left  bank  of  the  Yam  Hill  River,  thirty  miles  southwest  of  Portland. 
Ct  is  annually  increasing  in  business  and  population.  The  other  towns  and  post  offices 
are  Amity,  Muddy,  Mountain  House,  McMinnville,  North  Yam  Hill,  Sheridan,  West 
Chehalim,  and  Wheatland.  This  couuty  raised  600,000  bushels  of  grain  in  i860.  The 
Yam  Hill  River  is  navigable  to  McMiunvillo  during  high  water.  The  county  contains 
ibout  five  hundred  square  miles,  u early  all  arable  laud. 

MARKET  FACILITIES  AND  COST  OK  TRANSPOUTATIOX. 

The  Columbia  River  forms  the  northern  boundary  of  Oregon,  and  is  navigable  to  the 
Willamette,  one  hundred  miles  from  the  sea,  at  all  seasons  of  tho  year,  for  sea-going 
vessels.  Above  the  Willamette  it  is  navigable  by  regularly  established  lines  of  river 
steamers  to  Wallula,  a  distance  of  two  hundred  and  forty  miles,  with  two  interrup- 
tions, one  of  six  miles  at  the  Cascades,  and  one  of  fourteen  miles  at  the  Dalles,  where 
portages  are  made  by  means  of  railroads  forming  connections  with  the  boats.    Above, 

38 


594  AGRICULTURAL  REPORT. 

Wallula  tho  Columbia  and  one  of  its  tributaries,  the  Snake  liiver,  is  navigated  to  Lew- 
iston  during  periods  of  high  water,  a  point  in  Idaho  Territory  at  the  base  of  the  Bitter 
Root  Mountains,  and  over  four  hundred  miles  from  the  ocean. 

The  Willamette  River  is  navigable  to  Portland,  twelve  miles  from  its  mouth,  for 
ocean  steamers  and  sea-going  vessels ;  and  above  Portland  for  river  steamers  as  high 
as  Harrisburg  at  all  seasons,  and  during  high  water  as  high  as  Eugene  City,  a  distance 
of  two  hundred  miles  from  Portland,  by  the  course  of  the  river.  The  Yam  Hill  and  Tua- 
latin Rivers,  tributaries  to  the  Willamette,  do  wing  from  the  west,  are  navigable  during 
periods  of  high  water  to  the  interior  of  large  agricultural  districts  situated  in  Yam  Hill 
and  Washington  Counties. 

The  business  of  that  part  of  Oregon  drained  by  these  waters  employs  about 
thirty  river  steamboats.  All  points  of  the  Columbia  from  the  Dalles  down,  and 
on  the  Willamette  from  8alem  down,  are  in  daily  communication  with  Portland.  San 
Francisco  is  the  principal  market  for  the  products  of  the  Willamette  Valley,  although 
a  large  trade  exists  with  British  Columbia  and  the  lumbering  districts  of  Puget  Sound, 
and  cargoes  of  wheat,  flour,  and  other  Oregon  products  are  often  shipped  to  the  Sand- 
vrieb  Islands,  China,  Australia,  South  America,  New  York,  and  Liverpool,  direct  from 
Portland.  Farmers,  as  a  rule,  dispose  of  their  crops  to  the  mills  located  in  their  owe 
neigh  Inn-hoods,  or  to  dealers  in  Portland  who  ship  to  foreign  markets  on  their  awn 

seen  nut. 

The  prico  of  most  farm  products  in  the  Williamette  Valley  is  regulated  by  the  con- 
dition of  the  foreign  markets.  Those  markets,  however,  are  numerous,  embracing  all 
the  seaport  towns  in  all  the  countries  bordering  the  Pacific  Ocean,  so  that  notwith- 
standing wheat  may  be  low  in  Liverpool,  it  might  be  high  in  China;  or,  if  low  in  both 
these,  it  still  may  he  high  in  South  America.  The  outlet  to  the  sea  enjoyed  by  the  re- 
gion of  country  drained  by  the  Columbia  and  its  tributaries  gives  it  an  advantage 
in  this  re«i HH-t  over  the  sectious  in  the  interior  of  a  continent. 

The  Unipipia  Valley  has  less  advantages  in  the  way  of  markets  for  produce  than 
the  Williamette.  Although  the  river  is  navigated  for  a  short  distance,  and  affords  a 
means  of  access  for  gi  mmIs  and  merchandise  to  supply  the  wants  of  the  people,  yet  as  a 
route  of  transportation  for  gettiug  to  market  heavy  crops  it  has  thus  far  proved  in- 
sufficient. Improvement**,  however,  are  l>eiug  made  in  the  river,  and,  with  the  expendi- 
ture of  some  capital  in  that  way,  the  facilities  for  getting  the  crops  of  the  Umpqua  to 
sea  will  be  very  much  improved.  Rogue  River  Valley  is  situated  still  further  from  the 
seaboard  than  the  Ihnpipia,  and  being  entirely  without  navigable  water  of  any  kind 
its  only  market  is  among  the  mining  population  in  that  part  of  Oregon  and  northern 
California.  The  mines. liowever,  furnish  a  good  market  as  far  as  it  goes.  They  have 
been  tmfHcient  to  build  up  quite  large  and  prosper-out*  communities  in  the  farming  die- 
tricts  depeiuling  on  them.  Stock-raising  has  become  the  principal  reliance  of  these 
two  valleys  in  Southern  Oregon.  Stock  dealers  from  California,  Nevada,  and  Idaho 
visii  them  regularly  every  year,  and  buy  up  the  surplus  of  all  kinds,  paying  cash  for  it, 
thus  giving  the  farmer  a  market  at  his  own  door  (or  everything  that  can  be  driven 
away.  His  bacon  and  wool,  of  which  the  product  is  quite  large,  ean  be  sent  to  market 
much  easier  than  heavy  grain  crops,  when  transportation  L»  expensive.  Douglas 
County,  in  the  year  1*469,  realized  from  the  sale  of  its  surplus  live  stock,  bacon,  and 
wool,  $<i00,000  in  gold.  The  people  of  Coos  and  other  counties  situated  in  the  south- 
western part  of  the  State,  on  the  coast,  transact  their  business  entirely  with  San  Fran- 
cisco. Coos  Bay  is  the  principal  harbor ;  lumber  and  coal  the  principal  exports.  Farm- 
ers in  this  neighborhood  have  a  borne  market  for  their  produce,  and,  notwithstanding 
the  richness  of  the  soil  and  the  large  amount  of  farming  land,  the  area  under  cultiva- 
tion is  ho  small  that  the  coal  mines  and  lumbering  establishments  import  every  year 
large  quantities  of  flour  to  supply  their  wants. 

In  Eastern  Oregon  the  farmers  have  a  home  market  in  their  own  mining  camps  and 
now  settlements,  and  those  of  the  Territories  of  Idaho  and   Montana.     Consequently, 

E rices  rule  higher  than  in  Western  Oregou,  except  in  live  stock,  in  which  there  is  very 
tile  if  any  difference.  The  distance  from  the  seaboard  makes  it  somewhat  expensive 
to  market  a  crop  in  that  direction  ;  but,  owing  to  the  large  number  of  persons  employed 
in  the  mines,  and  the  small  number  of  farmers,  there  is  very  rarely  a  surplus  of  hum 
product.  Live  stock  linds  a  market  oot  ouly  in  the  mining  districts,  but  in  the  sur- 
6ouuding  States  and  Territories  and  in  British  Columbia. 

PRICE  OF  FARMING  LANDS. 

In  Western  Oregon  farms  are  of  large  size,  generally  640  acres,  often  twice  that  nnm* 
ber ;  a  natural  result  of  the  policy  adopted  by  the  general  government  toward  the 
early  settlers.  The  settlements  of  the  Willamette  Valley  oaver  an  area  about  equal  to 
the  State  of  Connecticut,  but  its  population  is  ouly  about  75,000  or  80,000.  As  a  mat- 
ter of  course  only  a  small  proportion  of  the  land  is  under  cultivation.  Land  is  cheap, 
because  there  is  so  much  of  it  in  proportion  to  population.  To  furnish  the  data  from 
which  an  estimate  may  be  made  of  the  avcrago  price  of  farming  lands,  recourse  is  had 
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to  the  books  of  the  Board  of  Immigration,  and  of  a  prominent  firm  of  real  estate  agents 
in  Portland. 

On  the  books  in  tho  office  of  the  Board  of  Immigration  there  are  twenty-five  farms 
offered  for  sale,  at  prices  ranging  as  follows :  One  at  $25  per  aero ;  three  at  |30 ;  one  at 
$19  25;  one  at  $14  25;  one  at  §13;  one  at  812;  two  at  $11  50;  one  at  $10;  twoat$9  50; 
two  at  $9  25;  three  at  $7  50;  one  at  $6  60;  two  at  §6;  one  at  $5  75;  two  at  $4  50; 
one  at  $3  50 ;  average,  $10  94. 

The  books  of  tho  real  estate  agents  exhibit  twenty  farms  for  sale  in  Multnomah  County 
at  an  average  of  $11  per  aero,  and  twenty  in  Clackamas  County,  at  an  average  of  $8  per 
acre ;  highest  price,  $27  50 ;  lowest  $3.  In  Yam  Hill  County  tho  same  firm  has  ten  farms 
for  sale  at  an  average  price  of  $7  per  acre ;  highest,  $18 ;  iowest,  $4 ;  and  in  Washing- 
ton Conn ty  they  have  forty-two  farms,  at  an  average  rate  of  $7  50  per  acre.  The  pre- 
ceding figures  represent  the  value  of  farming  lands  in  tho  northern  and  central  part  of 
the  Willamette  Valley  as  nearly  as  it  is  possible  to  arrive  at  it.  Unimproved  timbered 
lands  throughout  the  same  region  are  held  at  from  $1  25  to  $4  per  acre,  except  imme- 
diately around  the  city  of  Portland,  and  perhaps  some  other  towns,  whore  the  rapid 
growth  of  the  town  and  the  increasing  value  of  town  property  give  a  value  to  adjacent 
land*  for  homestead  and  other  purposes,  mnch  higher  than  for  mere  farming  purposes. 
The  wide  range  in  the  prices  of  the  foregoing  list  is  to  be  attributed  mainly  to  difference 
in  improvements.  Of  course,  costly  improvements  add  very  much  to  the  rate  per  acre, 
while  a  farm  with  cheap  and  temporary  improvements  is  ottered  at  a  price  but  little  if 
any  above  the  value  of  wild  land.  'The  distance  from  navigable  water  and  facilities  for 
marketing  are  also  considerations  that  go  to  make  up  the  value  of  a  (arm.  No  data  are 
at  hand  from  which  to  get  an  average  of  tho  price  of  land  in  other  parts  of  Oregon,  but 
it  is  confidently  believed  that  nowhere  will  it  exceed  the  prices  embraced  in  tho  forego- 
ing list,  and  inmost  places  it  will  fall  below  it. 

GOVERNMENT  LANDS. 

The  large  valleys  of  Western  Oregon  wore  settled  at  first  under  the  donation  law  of 
1850,  which  gave  to  each  man  of  a  family  640  acres  of  land,  and  to  every  single  man 
320  acres,  in  consideration  of  occupancy  and  cultivation  for  a  period  of  years.  This 
law  expired  in  1854,  but  was  in  force  long  enough  for  the  finest  lands  in  Western 
Oregon  to  be  taken  by  settlers  under  its  provisions.  Tho  pre-emption  and  homestead 
la  we  of  the  United  States  were  afterward  extended  and  applied  to  Oregon,  which 
enabled  subsequent  settlers  to  obtain  UK)  acres  each,  so  that  the  prairie  lands  of  the 
three  principal  valleys  are  at  the  present  time  about  all  occupied.  While  such 
are  the  leading  facts  relative  to  the  prairie  lands  of  the  valleys,  there  are  still 
good  government  lands  to  be  had  among  the  foot-hills  each  side  of  the  valleys 
and  on  the  slopes  of  the  mountain  ranges.  These  slopes  and  valleys  are  more 
or  less  timbered,  the  uplands  generally  with  fir,  pine,  and  cedar,  and  the  val- 
leys and  creek  bottoms  with  a  growth  of  ash,  alder,  maple,  and  underbrush.  Tho 
quality  of  the  lands,  even  on  Hie  high  ridges,  is  superior  to  the  average  farming 
lands  of  New  England,  and  on  the  bottoms  it  is  equal  to  any  land  in  the  world.  Tho 
amount  of  land  of  this  description  in  Western  Oregon  still  vacant  anil  subject  to  be 
taken  under  the  homestead  and  pre-emption  laws  is  greater  Mian  that  comprised 
within  the  whole  State  of  Massachusetts.  There  aro  several  localities  near  the  coast 
where  several  hundred  families  could  settle  in  a  body,  on  lands  of  the  best  quality,  in 
a  section  and  climate  adapted  to  the  growth  of  all  classes  of  farm  products  except 
corn. 

Iu  Eastern  Oregon  the  amount  of  government  land  still  vacant  is  very  large.  The 
section  of  country  known  as  the  Klamath  Lake  region,  in  Ihe  southwestern  corner  of 
Eastern  Oregou,  is  as  large  as  the  State  of  Rhode  Island.  About  half  of  it  is  the  finest 
kind  of  arable  prairie  land,  the  remainder  good  grazing  and  timber  lands,  all  well 
watered.  This  entire  section  of  conn  try  does  not  now  contain  over  forty  or  fifty  set- 
tlers. In  the  northern  part  of  Eastern  Oregon  is  a  strip  of  high,  rolling  prairie  land, 
ten  or  fifteen  miles  wide,  skirting  the  northern  base  of  the  Blue  Mountains,  and  extend- 
ing from  the  Cascade  Mountains  to  the  eastern  line  of  the  State,  a  distance  of  one 
hundred  and  fifty  miles.  It  is  reasonably  well  watered;  timber  convenient  on  tho 
adjacent  mountains,  and  well  adapted  to  grain-growing,  grazing,  and  dairying  purposes. 
Its  present  number  of  settlers  is  very  small.  Vacant  lauds  iu  large  quantities  are  still 
to  be  obtained  in  Grande  Ronde,  John  Day's,  Harney  Lake,  and  Deschutes  Valleys,  in 
addition  to  which  there  are  hundreds  of  small  valleys  distributed  throughout  the  vast 
territory  known  as  Eastern  Oregon,  containing  bottom  land  of  tho  finest  quality  for 
limning,  and  bill  and  table  land  unsurpassed  for  stock-raising  purposes. 

The  great  majority  of  the  vacaut  lands  in  Eastern  Oregou  still  belongs  to  the  gov- 
ernment. The  exceptions  are,  in  the  case  of  the  State  of  Oregon,  which  has  located 
several  large  tracts  under  acts  of  Congress,  granting  lands  for  certain  specific  purposes, 
and  grants  given  to  two  different  military  road  companies  of  alternate  sections  for 
three  miles  each  side  of  their  respective  roads.  The  land  inuring  to  the  roads  under 
these,  grants  is  private  property,  and  will  be  sold  at  whatever  it  will  bring;  that 
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belonging  to  the  State  is  for  sale,  under  an  act  of  the  legislature,  at  $2  per  acre,  and 
the  reserved  sections  of  government  lands  within  the  limits  of  the  wagon  road  grants 
are  subject  to  homestead  settlement  at  the  rate  of  eighty  acres  to  each  settler.  All 
other  government  lands  can  be  taken  at  the  rate  of  one-quarter  section,  or  one  hun- 
dred and  sixty  acres  to  each  settler. 

There  are  three  land  offices  in  Oregon  for  the  transaction  of  business  connected,  with 
the  disposal  of  government. lands:  one  at  Oregon  City,  in  the  Willamette  Valley;  one 
at  Roseburg,  in  the  Umpqua  Valley ;  and  one  at  La  Grande,  in  Grand  Rondo  Valley. 

STOCK  RAISING. 

The  facilities  which  exist  in  Oregon  for  raising  stock  have  been  mentioned  hereto- 
fore in  connection  with  the  soil  and  climate.  But  in  order  to  illustrate  those  facilities 
more  clearly,  reference  is  had  to  the  statistics  of  the  government  contained  in  the 
census  reports  of  1860 ;  and  a  comparison  drawn  between  the  cost  of  raising  stock  in 
Oregon,  on  the  northwest  coast,  and  in  Maine,  on  the  northeast  coast  of  the  United 
States,  both  States  being  situated  in  about  the  same  latitude.  Maine  produced,  in  I860, 
975,716  tons  of  hay,  feeding  890,148  head  of  stock,  embracing  horses,  cattle,  and  sheep. 
Oregon,  the  same  year,  produced  26,441  tons  of  hay,  feeding  267,025  head  of  stock. 
The  average  consumption  of  hay  for  each  animal  in  Maine  was  2,197  pounds,  against 
197  pounds  consumed  in  Oregon.  Estimating  the  hay  to  be  worth  $6  per  ton,  the  cost 
of  wintering  an  animal  in  Maine  was  $6  59 ;  in  Oregon,  59  cents,  a  difference  of  $6  per 
head.  The  animals  in  Maine  were  worth  $15,437,533,  or  $17  34  each.  The  stock  in 
Oregon  was  worth  |6,272,892,  or  $23  49  each,  a  difference  of  $6  15  per  head ;  to  which 
add  the  difference  of  $6  for  feed,  and  the  result  is  $12  15  net  value  in  favor  of  each 
head  of  stock  owned  in  Oregon  that  year,  over  and  above  the  net  value  of  each  head 
owned  in  Maine. 

The  difference  would  be  greater  oven  than  this  if  the  expense  and  labor  of  housing 
and  feeding  out  the  hay  were  taken  into  account ;  and  when  it  is  remembered  that  hay 
does  not  constitute  the  entire  feed  of  stock  in  cold  climates,  but  that  grain,  straw, 
rutabagas,  &c.,  form  an  important  item,  the  disadvantage  under  which  Maine  labors 
appears  still  worse.  The  discrepancy  is  not  so  great  in  the  case  of  some  of  the  States 
of  the  Mississippi  Valley ;  but  even  there  it  is  an  undetermined  question  whether  the 
cost  of  raising  stock  does  not  exceed  its  value  when  ready  for  market. 

The  following  are  the  prices  of  live  stock  in  the  Willamette  Valley,  April  1,  1870,  as 
near  as  can  be  ascertained :  Saddle  horses,  $80  to  $100 ;  ordinary  work  horses,  suitable 
for  farm  work,  $100  to  $125 ;  stage  horses,  $100  to  150  ;  draught  horses,  $150  to  $200 ; 
good  carriage  horses,  $200 ;  team  mules,  $250  to  $350  a  pair ;  work  cattle,  per  yoke, 
(an  average,)  $100 ;  milch  cows,  $40  to  $50  for  good  ones ;  two-year  old  heifers,  $20  to 
$30;  yearlings,  $12  to  $15 ;  sheep,  $1  50  to  $2  50 ;  beef  cattlo,  per  pound,  net.  6$  to  7 
cents*;  fat  hogs,  7  cents ;  mutton  sheep,  $2  50  to  $3  50  apiece.  In  other  parts  of  the  State 
prices  do  not  vary  materially  from  tho  foregoing,  except  that  in  and  around  the  min- 
ing camps  they  aro  a  little  higher. 

To  give  an  idea  of  what  is  now  being  done  in  this  branch  of  industry  we  append  an 
extract  from  an  article  on  the  "Resources  of  Oregon,"  written  by  the  editor  of  the 
Portland  Evening  Commercial,  a  gentleman  thoroughly  informed  on  the  subject  ot 
which  he  writes : 

"  Much  attention  is  given  to  the  breeding  of  thoroughbred  and  good-blood  stock  in 
Oregon,  horses,  cattle,  sheep  and  hogs,  and  in  the  eastern  division  of  the  State  to  the 
breeding  of  fino  mules  also.  Noted  sires  and  dams  have  been  brought  from  Kentucky 
and  other  States  to  improvo  the  already  good  native  stock  of  hosses,  and  from  these 
have  sprung  splendid  racers,  fast  trotters  and  roadsters,  and  carriage  and  draught  and 
work  horses  of  such  quality  as  to  command  the  highest  prices  in  the  horse  markets  of 
California  and  Nevada.  Durham  and  other  famous  breeds  of  cattle  have  been  brought 
from  Illinois,  Now  York,  and  New  Jersey ;  also  the  best  breeds  of  Spanish  and  French 
Merino,  CotswoM,  Southdown,  and  other  celebrated  or  favorite  sheep  from  Vermont, 
New  York,  England,  and  Australia,  for  wool  and  mutton  both ;  and  Chester  White 
Essex,  and  Berkshire  hogs  are  to  bo  found  throughout  the  State,  imported  direct  from 


England  or  the  East." 


MINERAL  RESOURCES. 


The  first  gold  mines  were  discovered  in  Oregon  in  1850,  in  Jackson  and  Josephine 
Countios,  in  the  southern  part  of  the  State.  Some  years  afterward  quite  extensivo 
placers  were  opened  in  Douglas  Couuty  on  the  tributaries  of  the  Umpqua  River.  All 
theso  yielded  immense  returns  for  the  first  few  years,  and  afforded  employment  to  a 
considerable  proportion  of  the  gold-hunting  population  that  found  its  way  to  the  Pacific 
coast  in  the  early  times  of  California.  At  the  present  time  these  placers,  although 
6kimmed  over  and  stripped  by  the  labors  of  more  than  half  a  generation  of  their 
surface  wealth,  still  form  no  insignificant  part  of  the  natural  resources  of  the  State. 
Fully  ono-iburth  of  the  population  of  those  districts  is  engaged  directly  in  the  occur 
potion  of  mining,  and  not  less  than  three-fourths  aro  dependent  in  some  way,  directly 
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or  indirectly,  on  the  annual  yield  of  the  placers  for  their  success  in  business.  The  yield 
of  gold  from  the  mines  of  Southern  Oregon  for  the  past  ten  years  cannot  fall  short 
of  an  average  of  ono  million  dollars  per  annum.  It  is  a  cash  market  at  home  for  the 
farm  and  dairy  products  of  almost  the  entire  southern  part  of  Western  Oregon.  A 
season  of  uncommon  depth  of  snow  in  the  mountains,  and  consequently  of  high  water 
in  all  the  creeks  and  streams  during  spring  and  early  summer,  makes  flush  times,  not 
only  with  miners  themselves,  who  rely  on  the  fall  of  snow  or  rain  to  fill  their  ditches 
and  carry  on  their  washings,  but  to  tne  farmer,  merchant,  and  mechanic,  who  supply 
the  miner  with  the  necessaries  of  life.  Ten  years  ago  it  was  said  that  these  mines 
were  exhausted,  but  they  have  yielded  teju  million  dollars  since  then,  and  still  hun- 
dreds of  men  find  profitable  employment  in  working  them.  New  placers  are  found 
occasionally ;  old  ones  that  had  been  carelessly  skimmed  in  the  feverish  haste  of  the 
early  mining  days  are  being  reopened,  and  often  made  to  yield  as  well  as  at  first  by 
means  of  better  appliances  for  saving  the  gold. 

Gold  mines  were  discovered  in  Grant  and  Baker  Comities,  in  Eastern  Oregon,  in  1861, 
and  have  been  worked  continuously  every  year  since  then.  Lake  the  mines  of  Southern 
Oregon,  they  are  mostly  placers  located  on  the  bars,  banks,  and  in  the  beds  of  streams, 
and  depend  on  heavy  snows  in  the  mountains  and  an  abundance  of  water  for  success- 
ful working.  They  furnish  constant  employment  to  something  like  two  thousand 
men.  Like  the  mines  of  Southern  Oregon,  they  are  said  to  be  worked  out;  still  they 
ship  to  San  Francisco  every  year  over  a  million  dollars  in  gold  dust. 

There  can  be  no  doubt  that  the  cream  of  the  placer  mines  has  been  taken.  Rich 
strikes,  once  common  in  all  the  mining  districts,  are  now  of -very  rare  occurrence.  Big 
fortunes  are  not  made  in  a  day  in  the  mines  any  more  than  they  are  anywhere  else ; 
but  still,  laboring  men  find  profitable  employment  in  them.  Industry  and  economy 
are  all  that  are  necessary  in  mining,  as  well  as  other  avocations,  to  acquire  substantial 
competence. 

Coal  mining  is  carried  on  at  Coos  Bay  to  a  considerable  extent.  The  principal  vein 
at  that  point  extends  along  a  ridge  bordering  the  bay,  convenient  of  access  for  twelve 
or  fifteen  miles,  and  is  being  worked  at  present  by  two  companies.  The  coal  is  a  good 
quality  of  soft  or  bituminous  coal,  and  finds  ready  sale  in  San  Francisco.  Vessels  are 
constantly  loading  at  the  mines  and  departing  for  that  market.  The  coal  deposit  has 
been  worked  about  fifteen  years,  and  promises  to  be  inexhaustible.  Coal  of  the  same 
variety  has  been  found  in  large  quantities  at  several  other  points  on  the  coast.  At 
Port  Orford  and  Yaquina  Bay  attempts  on  a  small  scale  have  been  made  at  mining 
and  marketing  it,  generally  with  indifferent  success,  for  want  of  sufficient  capital! 
Near  St.  Helens,  on  the  Columbia  River,  an  extensive  bed  of  coal  has  been  discovered, 
and  a  small  amount  of  work  done  toward  opening  and  developing  it.  Deposits  have 
also  been  found  in  Clackamas,  Clatsop,  and  Tillamook  Counties,  as  well  as  in  the  adjoin- 
ing counties  of  Washington  Territory,  all  of  which  promise,  from  their  extent,  quality, 
and  conveniences  for  shipping,  to  afford  profitable  employment  for  labor  and  capital  at 
no  distant  day. 

Extensive  beds  of  iron  ore  exist  at  several  points  in  the  northwestern  part  of  the 
State.  At  Oswego,  six  miles  above  Portland,  on  the  banks  of  the  Willamette  River, 
the  Oregon  Iron  Company  has  erected  works  for  reducing  the  ore  of  an  extensive  de- 
posit in  that  neighborhood.  The  works  of  this  company,  although  of  small  capacity, 
have  supplied  the  foundries  of  the  State  with  pig  iron  for  the  past  three  years,  and 
shipped  considerable  quantities  to  the  San  Franoisco  market  besides.  The  iron  is  of 
very  fine  compact  grain,  superior  for  most  kinds  of  work  to  the  best  Scotch  pig. 

Notwithstanding  the  value  to  the  State  of  its  gold  placers,  and  the  attractions  they 
may  have  formed  to  previous  immigrations,  there  can  be  no  question  now  but  that  the 
future  mineral  wealth  of  Oregon  is  in  its  resources  of  coal  and  iron  now  hidden  in  the 
mountain  ranges.  Taken  in  connection  with  the  great  productiveness  of  the  soil,  the 
great  quantity  of  timber  on  every  hand,  and  other  conditions  that  adapt  the  State  to 
general  manufacturing  purposes,  this  vast  supply  of  mineral  wealth  assumes  a  peculiar 
importance. 

MANUFACTURING  INTERESTS. 

In  the  various  branches  of  manufacturing  industry  Oregon  has  barely  made  a  com- 
mencement, notwithstanding  her  great  capacities  in  that  line.  The  leading  manufac- 
turing establishments  now  in  operation  are  six  woolen  mills,  located  as  follows :  One  at 
Oregon  City,  one  at  Salem,  one  at  Brownsville,  one  at  Dallas,  one  at  Ashland,  and  one 
at  the  Dalles;  an  oil  mill  at  Salem;  a  paper  mill  at  Clackamas,  together  with  quite  a 
large  number  of  flouring  mills.  The  Wilhimotte  woolen  mills,  located  at  Salem,  the 
oldest  and  largest  of  that  class  of  establishments,  consume  annually  about  400,000 
pounds  of  wool  and  employ  in  the  neighborhood  of  ono  hundred  hands  regularly. 
The  blankets,  flannels,  cassimeres,  and  other  goods  made  by  this  and  similar  establish- 
ments in  the  State  have  been  put  on  exhibition  in  eastern  cities  repeatedly,  always 
eliciting  the  highest  praise,  and  frequently  taking  premiums  at  the  industrial  fairs  of 
other  States.    The  cost  of  manufacturing  these  goods  is  low  enough  to  cause  them  to 
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enter  very  largely  into  general  use  not  only  in  Oregon  but  in  Idaho,  Montana,  and 
Washington  Territories,  excluding  to  a  great  extent  imported  goods  from  these 
markets. 

The  Pioneer  Oil  Mill,  at  Salom,  manufactured  60,000  gallons  of  linseed  oil  lost  year, 
and  expects  to  turn  out  100,000  gallons  in  1870.  It  is  in  contemplation  to  establish  a 
linen  factory  in  connection  with  the  oil  mill,  as  fanners  are  turning  their  attention  to 
flax  growing.  It  may  reasonably  be  expected  that  this  branch  of  manufacturing  in- 
dustry will  become  an  important  one  in  a  few  years. 

The  Clackamas  Paper  Mills  are  confined  to  the  manufacture  of  straw,  manilla,  hard- 
ware, and  news  paper.  The  mills  have  a  capacity  of  two  thousand  pounds  per  diem 
with  twenty-five  hands.  The  ordinary  running  force  is  from  twelve  to  fourteen  hands, 
producing  one  thousand  pounds  of  paper  per  day,  of  an  excellent  quality,  which  finds 
ready  sale  in  a  home  market. 

Among  the  large  flouring  mills  of  the  State  may  be  enumerated  the  Standard  Mills, 
at  Milwaukee,  the  Imperial  Mills,  at  Oregon  City,  tho  Salom  Mills,  at  Salem,  and  the 
Maguolia  Mills,  at  Albany.  These  have  a  capacity  of  300  to  500  barrels  of  floor  every 
twenty-four  hours.  A  great  many  others  scattered  throughout  the  farming  districts  of 
the  State,  of  smaller  capacity,  supply  the  necessary  facilities  for  converting  into  flour 
and  marketing  the  wheat  crops  of  their  respective  neighborhoods.  The  estimation  in 
which  Oregon  flour  is  held  in  San  Francisco  may  be  inferred  from  the  following  extract 
taken  from  a  late  number  of  the  Commercial  Herald,  of  that  city : 

"The  arrivals  of  door  and  wheat  from  Oregon  continue  liberal,  as  will  bo  found  else- 
where detailed.  The  better  brands  of  extra  which  reach  us  from  our  sister  State  eater 
largely  into  the  local  trade  of  the  city.  Many  of  our  bakers,  hotels,  and  large  consum- 
ers  give  it  a  preference  over  all  others,  simply  by  reason  of  its  strength,  having  more 
gluten,  and  therefore  requiring  more  water  in  its  preparation,  makiuga  larger loaf^  and 
consequently  esteemed  more  profitable." 

Among  the  minor  but  equally  important  branches  of  mechanical  and  manufacturing 
industry  are  sash,  door,  and  other  wood- working  shops,  tauueries,  distilleries,  carding 
machines,  foundries,  and  machine  shops;  all  of  these  calculated  merely  to  supply  the 
local  demands.  The  iron  foundries  and  machine  shops  of  Portland  have  excellent 
facilities  for  supplying  the  wants  of  the  country  with  all  articles  in  that  line,  bat  noth- 
ing is  manufactured  tor  export. 

The  resources  of  the  State  in  timber,  iron  ore,  and  coal,  together  with  the  wonderful 
fertility  of  its  soil  and  the  great  amount  of  water  power,  should  make  Oregon  a  great 
manufacturing  State.  Tho  climate  is  adapted  to  wool-growing  to  a  degree  equal  if  not 
sui»erior  to  that  of  any  other  State,  yet  fully  one-half  the  wool  crop  goes  to  San  Fran- 
cisco to  market  every  year,  notwithstanding  the  manufacture  of  woolen  goods  hat 
received  more  attention  from  the  people  thai)  any  other  class  of  manufactures.  The 
few  small  tanneries  at  work  in  different  parts  of  the  State  do  not  near  supply  the  coun- 
try with  leather.  Large  numbers  of  hides  are  shipped  to  San  Francisco  annually,  and 
leather  for  the  ordinary  wants  of  the  people  imported,  which  by  the  introduction  of 
lal>or  and  capital  could  be  made  at  homo ;  for  the  hemlock  and  other  bark  produced  in 
enormous  quantities  in  the  Oregon  mountains  have  uo  superior  for  tanning  purposes. 
Almost  all  the  agricultural  implements  in  use  are  imported  from  New  York,  yet  all  the 
raw  material  is  here  in  great  abundance  for  their  manufacture. 

The  growth  of  the  country  and  the  expansion  of  the  agricultural  interest  from  year 
to  year  increase  the  demand  for  nearly  all  manufactured  articles;  but,  like  all  new 
countries  in  this  respect,  manufactures  are  of  slow  growth,  and  must  wait  for  the 
necessary  capital  to  be  accumulated,  or  the  introduction  of  it  from  other  quarters. 

LUMBERING  RESOURCES. 

It  has  already  been  stated  that  the  mountain  ranges  of  Oregon  aro  heavily  timbered. 
But  that  term,  in  the  sense  in  which  it  would  bo  used  in  nearly  all  the  Eastern  States, 
conveys  bo  adeqnate  idea  of  the  immense  forests  which  clothe  the  Cascade  and  Coast 
ranges  of  mountains.  The  principal  lumbering  establishments  are  located  on  the  Co- 
lumbia River,  below  the  junction  of  the  Willamette,  and  at  various  points  on  the  coast, 
where  inlets,  bays,  and  arms  of  the  sea  provide  safe  anchorage  for  small  craft,  and 
where  the  forests  are  easy  of  access  from  uavigable  waters.  In  the  interior  of  the  State 
are  many  email  mills  croc-ted  for  the  purpose  of  supplyiug  their  own  immediate  neigh- 
borhoods, conducted  solely  with  reference  to  that  object. 

The  varieties  of  timber  adapted  to  general  lumbering  purposes  arc  the  red,  white,  and 
yellow  flr,  cedar,  spruce,  hemlock,  and  in  some  parts  of  the  interior  pine  and  larch. 
The  yellow  fir  is  the  main  dependence  for  all  purposes  requiring  strength  and  elasticity. 
It  enters  into  general  uso  for  building,  fencing,  bridges,  wharves,  piles,  spars,  and  ship 
timber.  Cedar  is  used  for  iinishing  material,  for  posts,  and  in  foundations  where  it 
will  come  in  contact  with  the  ground,  on  account  of  its  durable  qualities  in  such  situa- 
tions. An  excellent  quality  or  ash  is  obtained  along  the  streams  and  on  the  low  lands 
In  Western  Oregon,  suitable  for  many  dilferont  mechanical  purposes ;  but  there  is  no 
'toxy  or  other  timber  suitable  for  wagon  or  carriage  work.    Ail  that  kind  of  timber 
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<i8ori  is  imported  from  the  Atlantic  seaboard,  although  oak  of  a  fair  quality  can  be  pro- 
cured in  places.  Maple  and  alder  are  abundant,  and  of  good  quality  for  cabinet  work, 
for  which  they  are  used  almost  exclusively. 

Lumber,  like  other  Oregou  products,  finds  its  principal  market  at  San  Francisco  and 
in  the  southern  part  of  California.  The  agricultural  portions  of  that  6tate  are  desti- 
tute of  timber.  The  cities  and-  coast  valleys,  particularly,  rely  entirely  on  the  saw- 
mill* of  Oregon  and  Washington  Territory  for  building,  fencing,  wharf,  bridge,  and 
ship  timber.  In  additiou  to  San  Francisco,  a  large  market  for  Oregon  lumber  exists  at 
the  seaports  of  Mexico,  South  America,  Sandwich  Islands,  China,  Jajwm,  and  Australia. 
Cargoes  of  lumber  have  l>een  shipped  from  the  Columbia  River  to  New  York  and  Liv- 
or]KM)l  with  profit.  Considering  the  rapidly  increasing  demand  for  lumber  and  timber 
of  all  descriptions  at  all  these  places,  it  is  safe  to  presume  that  the  market  for  Oregon 
lumber  will  continue  to  be  good  ;  and  considering  the  approaching  scarcity  of  the  arti- 
cle in  what  has  been  hitherto  considered  good  timber  countries,  the  great  supply  in  the 
forests  of  Oregon  and  Washington  Territory,  together  with  the  natural  advantages 
for  marketing  commanded  by  lumbermen  there,  will  put  all  thought  of  serious  or  dan- 
gerous competition  out  of  the  way. 

Extensive  lumbering  establishments  are  now  in  operation  at  the  following  places  on 
the  coast  of  Oregon,  commencing  at  the  southern  boundary  of  the  State,  and  going 
north :  Ellensburg,  at  the  month  of  Rogue  Ri  ver ;  Port  Orford,  Randolph  County,  at 
the  mouth  of  the  Coquille ;  Coos  Ray,  the  mouth  of  the  Unijiqua  and  Yaquina  Bay. 
Coos  Bay  is  the  principal  one  of  these  points,  partly  on  account  of  its  lumber  trade  and 
partly  on  account  of  its  coal.  The  two  together  have  been  the  means  of  buikliug  up 
qnite  a  considerable  commerce,  although  the  population  issmalL  There  are  three  large 
mills  in  operation  there,  having  a  joint  capacity  of  75,000  feet  of  miscellaneous  lumber 
every  ten  hours  when  in  ordinary  running  order.  They  are  all  driven  by  steam.  The 
mill  owners  have  their  own  vessels,  specially  constructed  for  the  purpose  of  transporting 
their  own  luml>er  to  market.  About  20,OtK),000  feet  are  ship|ied  from  this  place  every 
year.  Notwithstanding  the  drain  upon  the  timber  on  the  shores  of  the  bay,  carried  on 
at  this  rate  for  the  past  ten  or  a  dozen  years,  the  supply  is  still  large  enough  to  offer 
inducements  for  the  erection  of  other  mills  of  larger  capacity  and  power  than  any  of 
those  now  at  work. 

At  Portland  there  are  three  mills  in  operation,  having  a  joint  capacity  of  45,000  feet 
in  ten  hours.  Their  business  is  confined  to  the  manufacture  of  lumber  for  the  local 
market.  The  machiuery  consists  of  the  ordinary  double  circular,  edgere,  trimmers, 
lath  saws,  slab  saws,  and  the  necessary  planing  and  other  dressing  machinery  to  meet 
the  wants  of  the  market  for  dressed  lumber,  all  driven  by  steam  power.  Their  logs 
cost  $6,  coin,  per  M.,  delivered  in  the  boom  at  the  mills.  Labor  costs  them,  in  gold, 
$4  dollars  per  day  for  head  sawyer,  $5  for  hands  with  the  planing  and  dressing  machin- 
ery, and  from  $2  to  $3  for  all  other  classes  of  labor.  They  receive  for  lumber  the  fol- 
lowing rates,  (April  1,  1870:)  Street  lumber,  $11  to  $12;  miscellaneous  rough  lum- 
ber, $14  to  $15 ;  flooring,  $26  to  $28 ;  siding,  $20  to  $21 ;  miscellaneous  luml>er,  dressed, 
from  $20  to  $31 — all  in  gold.  These  rates  include  the  delivery  of  the  lumber  to  bny 
part  of  the  city.  The  three  mills  turned  out  the  past  year  about  7,600,000  feet  of  lum- 
ber of  all  grades,  all  of  which  was  consumed  in  the  city. 

On  the  Columbia  River,  below  the  junction  of  the  Willamette,  there  are  a  number 
of  small  mills  in  operation.  Two  of  the  largest  have  a  capacity  of  15,000  feet  per  day 
each.  The  others  average  from  3,000  to  10,000  feet  per  day.  One  is  now  in  the  course 
of  construction  at  the  mouth  of  the  river  calculated  to  cut  from  40,000  to  50,000  feet 
every  ten  hours.  A  small  part  of  the  lumber  made  on  the  lower  Columbia  is  consumed 
at  Portland ;  the  bulk  oi  it  goes  to  San  Francisco,  China,  South  America,  the  Sand- 
wich Islands,  and  Mexico.  The  expenses  of  running  a  sawmill  on  the  Columbia  are  a 
little  less  than  at  Portland.  Logs  cost  less  by  $1  or  $1  50  (ier  M.,and  the  cost  of  labor  is 
somewhat  less,  particularly  unskilled  labor.  The  mills  are  generally  located  on  the  bauk 
of  the  river,  or  a  uavigable  slough  or  tributary,  for  the  convenience  of  shipping  the  lum- 
ber, as  well  as  for  getting  the  logs  to  the  mills  economically.  The  price  of  lumber  at 
these  mills  is  always  determined  by  the  San  Francisco  price,  that  being  the  principal 
market.  Freight  to  San  Francisco,  by  sailing  vessels,  is  now  $6  per  M. ;  the  San  Fran- 
cisco price  for  miscellaneous  rough  lumber  is  $16,  leaving  tho  lumberman  $10  as  the 
net  price  of  his  lumber  at  tho  mill.  Lumber,  like  all  other  commodities,  fluctuates 
more  or  less  at  the  leading  markets  ;  the  prices  are  now  "  down."  From  $20  to  $22  is 
about  the  highest  range  in  San  Francisco  for  common  lumber  when  the  market  is 
active  and  prices  up. 

The  saw-mills  of  the  Columbia,  liko  thoseof  other  places  in  Oregon  and  Washington 
Territory,  use  the  double  circular,  and  the  usual  edging,  trimming,  and  dressing  ma- 
chinery, driven  in  some  cases  by  water  and  in  others  by  steam  power.  Taken  in  the 
aggregate,  they  manufacture  and  seud  to  market  every  year  a  large  quantity  of  lum- 
ber of  every  grade.  The  sloping  hill  sides,  descending  to  tho  banks  of  the  river  on  both 
sides  from  the  Willamette  to  the  sea,  a  distance  of  a  hundred  miles,  are  clothed  with 
a  dense,  compact  growth  to  the  water's  edge,  of  all  the  varieties  of  timber  common 
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to  the  northwest  coast.  Experienced  lumbermen  estimate  that  the  timber  within  one 
mile  of  the  navigable  waters  of  the  Columbia,  suitable  tor  saw-logs,  cannot  be  exhausted 
by  the  saw-mill  force  now  in  operation  during  the  present  generation.  A  hundred 
thousand  «feet  of  lumber  have  been  taken  from  an  acre  of  ground,  and  it  is  not  uncom- 
mon for  six  to  eight  thousand  feet  to  be  obtained  from  a  single  tree.  The  usual  rate 
of  stum  page  is  50  cents  per  M.  when  logs  are  obtained  in  that  way.  Generally  mill- 
ownoia  buy  the  lands,  and  have  the  logs  delivered  by  contract.  The  method  adopted 
for  getting  the  logs  to  the  mills  is  to  haul  them  to  the  water's  edge  on  wheels  from  the 
place  of  cutting,  generally  not  over  a  few  hundred  yards ;  then  alter  getting  them  into 
the  water  they  are  made  into  rafts  to  be  floated  to  the  mill,  if  down  stream,  or  towed 
by  a  small  tug,  if  they  are  to  go  up  stream.  Timbered  lands  well  situated  for  logging 
purposes  are  held  at  $8  to  $15  per  acre.  Within  three  miles  of  the  river  government 
lands  can  bo  obtained  in  any  quantity. 

FISHERIES. 

The  salmon  is  the  principal  fish  of  Oregon  waters.  It  is  noted  among  the  most  de- 
licious of  its  species  in  any  part  of  the  world,  and  it  is  so  plentiful  in  its  season  that  it 
has  constituted  the  principal  article  of  food  for  the  Indian  tribes  of  the  country  from 
time  immemorial.  It  enters  largely  into  general  consumption  as  an  article  of  diet 
with  the  present  population  daring  the  spring  and  summer.  The  salmon  fisheries  of 
the  Columbia  River  have  become  an  important  branch  of  Oregon  industry.  Until 
within  the  last  few  years  they  were  worked  almost  exclusively  by  Indians  and  half- 
breeds,  producing  a  few  barrels  of  tish  annually,  to  be  exchanged  for  a  few  necessary 
supplies.  Now  they  engage  the  attention  of  capital  amounting  to  many  thousands  of 
dollars  and  the  labor  of  several  hundred  men. 

The  heaviest  business  is  done  by  the  canning  establishments,  of  which  there  are 
four,  employing  in  the  aggregate  about  two  hundred  men  during  the  busy  season,  and 
from  eight  to  ten  each  during  the  remainder  of  the  year. 

The  process  of  canning  salmon  has  been  lately  introduced.  It  consists  in  cooking 
and  seasoning  the  fish  for  the  table,  after  which  it  is  put,  while  hot,  into  tin  cans  con- 
taining one  or  two  pounds,  and  hermetically  sealed.  The  cans  are  then  packed  in  cases 
of  two  dozen  two-pound  or  four  dozen  one-pound  cans  in  a  case  for  shipment.  There  is 
but  little  local  demand  for  the  article  thus  prepared,  on  account  of  the  large  supply 
and  low  price  of  fresh  salmon.  But  it  has  been  introduced  into  foreign  markets  with 
great  success. 

Export  statistics  show  that  San  Francisco  received  from  the  Columbia  River,  during 
the  year  1869,  22,130  cases  of  canned  salmon.  Two  dozen  cans  to  the  case  would 
amount  to  531,120  cans,  shipped  to  San  Francisco  alone.  A  considerable  portion  oi 
this,  however,  was  forwarded  to  New  York  City.  The  estimate  of  persons  intimately 
acquainted  with  the  business  is  that  the  product  of  canned  salmon  for  the  year  1869 
would  reach  an  aggregate  of  800,000  cans. 

The  canning  houses  are  provided  with  the  necessary  boats,  nets,  and  other  appliances 
for  catching  the  fish,  and  generally  rely  on  their  own  catch  to  supply  tho  cannery,  al- 
though the  practice  is  obtaining  of  buying  fish  from  others  who  carry  on  fishing  on  a 
small  scale  without  sufficient  capital  to  conduct  the  canning  business.  The  price  paid 
in  such  cases  range  from  20  to  30  cents  each.  Tho  average  weight  of  the  Columbia 
River  salmon  is  from  20  to  25  pounds. 

Aside  from  the  canneries  about  one  hundred  men  are  engaged  in  salmon  fishing,  gen- 
erally in  parties  of  from  two  to  six,  who  have  their  own  nets,  boats,  and  tackle,  and 
carry  on  business  either  to  supply  the  Portland  market  with  fresh  fish,  or  salt  ana  can 
their  fish  to  be  marketed  in  Portland,  whence  it  is  shipped  to  San  Francisco  or  to  the 
Sandwich  Islands.  During  the  year  1869  the  shipments  of  salted  salmon  to  San  Fran- 
cisco amounted  to  3,792  barrels  and  4,744  half  barrels.  The  usual  price  of  salted 
salmon  at  Portland  is  89  to  $10  per  barrel. 

The  fishing  season  commences  about  the  first  of  April  and  continues  until  the  last  of 
July.  There  is  usually  a  fall  rim  of  salmon,  but  tho  fish  are  not  so  good  as  the  spring 
run. 

Sturgeon,  tom-cod,  flounder,  aud  smelt  are  very  plentiful  in  the  Columbia,  and 
mountain  and  brook  trout  in  all  the  small  streams  throughout  tho  country.  The  mar- 
ket is  plentifully  supplied  with  all  these  in  the  season. 

Oyster  nahiug  is  carried  on  to  some  extont  at  Shoal  water  Bay,  in  Washington  Terri- 
tory, aud  at  Ynquina  Bay  in  Oregon.  At  tho  first-named  place  about  100  men  are  em- 
ployed in  one  way  and  another.  At  Yaquina  Bay  the  number  is  not  so  largo  nor  tho 
facilities  for  culture  so  good.  The  oysters  at  both  places  are  small  but  of  lino  flavor. 
They  find  a  ready  market  at  Portland  and  in  the  interior  towns  of  Oregon,  aud  at  San 
Francisco. 

scnoous. 

The  school  fund  of  this  State  is  under  the  management  of  a  board  of  commissioners, 
consisting  of  the  governor,  secretary  of  state,  and  State  treasurer,  who  loan  the  fund 
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at  the  rate  of  ten  per  cent,  per  annum  interest,  secured  by  v  v/rtgago  on  real  estate. 
This  fund  amounted  in  18G8  to  $242,228,  bringing  an  annual  interest  of  §24,222,  to  bo 
distributed  by  law  to  the  several  counties  for  common  school  purposes,  the  amount  to 
which  each  county  is  entitled  being  determined  by  a  census  or  its  children  of  the  law- 
ful age  to  entitle  them  to  the  benefit  of  the  fund. 

Each  county  levies  a  tax  yearly  for  common  school  purposes,  and  each  school  district 
is  authorized  by  law  to  levy  a  tax,  in  addition,  sufficient  to  make  the  schools  tree  to 
all  and  to  keep  them  open  the  entire  year.  This  is  the  case  in  all  the  larger  towns  and 
most  populous  districts. 

EMIGRANT  ROUTES  TO  OREGON. 

From  all  parts  of  the  country  on  the  Atlantic  seaboard  there  are  two  practicable 
routes  of  travel  to  Oregon  : 

1st.  By  railway,  across  the  continent.  This  is  much  the  most  expeditions  route  of 
the  two,  and  for  emigrants  for  any  point  in  the  Western  States  is  preferable  to  the 
other.  Through  tickets  to  San  Francisco  can  be  purchased  at  all  the  large  cities  of  the 
Atlantic  States,  making  the  connection  with  the  main  line  of  road  at  Chicago  or 
Omaha.  The  usual  time  consumed  in  making  the  trip  to  San  Francisco  is  about  seven 
days  from  New  York  and  six  days  from  Chicago.  From  San  Francisco  to  Portland, 
Oregon,  the  trip  is  made  by  ocean  steamer  in  about  four  days ;  distance,  six  hundred 
and  forty  miles. 

2d.  From  New  York  to  San  Francisco  by  ocean  steamer,  via  Panama.  The  steamers 
of  the  Pacific  Mail  Steamship  Company  leave  Now  York  on  the  5th  and  21st  of  each 
month ;  time  to  San  Francisco,  twenty-two  days.  The  fare  by  this  route  is  somewhat 
subject  to  fluctuation,  but  always  lowdr  than  the  fare  by  railway.  The  rate  is  about 
$125  in  the  cabin  and  $65  in  the  steerage,  both  in  currency.  Passengers  by  this  route 
are  allowed  a  larger  quantity  of  baggage  free  than  by  railway,  and  would  not  have  to 
pay  as  high  rates  on  extra  baggage. 
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As  civilization,  with  its  rural  industries,  advances  westward,  the  plains 
once  assumed  to  be  deserts  yield  rich  rewards  to  judicious  labor ;  the 
barren  hills,  subjected  to  irrigation,  become  verdant  and  fruitful ;  and 
the  spy  upon  the  nakedness  of  the  land  begins  to  wonder  where  are  the 
western  wastes,  what  are  the  spots  of  seeming  barrenness  that  are 
really  destined  to  remain  forever  unclad  with  verdure,  and  whether  any 
portion  of  the  Rocky  Mountain  domain  is  and  must  ever  be  absolutely 
worthless,  after  all  the  expedients  of  skill  and  energy  are  exhausted,  the 
irrigating  ditches,  artesian  wells,  the  planting  of  forest  trees,  the 
clothing  of  the  surface  with  the  verdure  of  growing  crops,  and  the 
amelioration  of  good  and  thorough  culture.  It  is  difficult  to  set  a  limit 
to  the  capacity  of  the  earth  for  production  when  subjected  to  the  highest 
human  intelligence  and  the  most  skillful  practice  of  him  who  was  ap- 
pointed to  till  and  to  dress  it.  The  following  notes  relative  to  the  agri- 
cultural capabilities  of  the  Territories  arc  desultory,  but  an  endeavor 
has  been  made  for  reliability  and  truthfulness,  in  opposition  to  the  enthu- 
siasm tending  to  extravagance  so  natural  to  the  pioneer,  who  is  a  sort 
of  discoverer  of  a  new  world  of  fruitfulness.  The  Department  is  ex- 
tending its  means  of  observation  and  accurate  knowledge  of  this  great  re- 
gion, and  will  continue  to  devote  no  small  moiety  of  its  attention  to  the 
capabilities  and  wants  of  the  States  and  Territories  of  the  Pacific  Coast 
and  Rocky  Mountains. 

COLORADO. 

Colorado  Territory  is  situated  between  37°  and  41°  of  north  latitude, 
and  102°  and  109°  of  west  longitude,  extending  north  and  south  about 
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two  hundred  and  seventy-eight  miles,  and  east  and  west  about  three 
hundred  and  seventy-six  miles,  and  contains  an  area  of  one  hundred  and 
four  thousand  five  hundred  square  miles?  or  6G,880,000  acres. 

This  magnificent  region  is  divided  by  its  physical  features  into  three 
natural  grand  divisions.  That  portion  west  of  the  dividing  range  of  the 
Rocky  Mountains  belongs  to  the  basin  of  the  Colorado  of  the  West,  and  is 
but  little  known  north  of  the  Uncoinpahgre  Mountains.  Explorers  have 
crossed  it  at  different  points,  trappers  and  hunters  have  penetrated  its 
defiles,  and  miners  have  prospected  its  hills  and  mountain  sides ;  but  it 
presents  no  civilized  population,  no  mining  or  agricultural  settlements 
of  any  extent.  From  the  indications  observed,  the  great  mountain  ranges 
subside  more  gradually  on  this  side  than  on  the  eastern  slope,  where 
they  sweep  abruptly  down  upon  the  plains.  The  Grand,  White,  Green, 
Gunnison,  and  other  tributaries  of  the  Colorado  rush  down  through  deep 
gorges  and  rocky  caiions,  often  so  narrow  and  precipitous  as  to  preclude 
access  to  the  waters  of  these  streams.  Alternating  with  these  are  wide 
rich  valleys,  elevated  plains,  and  small  parks,  mostly  covered  with  sage 
brush  or  low  shrubbery  and  grass. 

South  of  the  Uucompahgre  Mountains  the  western  part  of  Conejos 
County  contains  a  few  settlements,  chiefly  Mexicans. 

The  central  or  mountain  division,  from  one  hundred  to  one  hundred 
and  fifty  miles  wide,  extends  across  the  Territory  from  north  to  south. 
These  mountains  are  composed  of  several  ranges,  nearly  parallel  in  general 
direction,  but  curving  backward  and  forward  at  every  conceivable  angle, 
often  meeting  each  other  and  inclosing  depressed  areas.  They  vary  in 
altitude  from  8,000  to  17,000  feet  above  the  level  of  the  sea,  the  higher 
peaks  being  covered  with  perpetual  snow. 

The  axis  of  upheaval  constituting  the  main  continental "  divide*  twists 
through  the  Territory  in  a  serpentine  course,  inclosing  within  its  convo- 
lutions minor  divides  of  scarcely  interior  altitude,  separating  the  waters 
of  great  rivers.  These  chains  often  separate  at  a  wide  angle,  giving 
scope  to  the  peculiar  feature  of  the  topography  of  Colorado,  its  magni- 
ficent parks.  These  mountain  basins  vary  in  size  from  a  few  hundred 
acres  to  several  thousand  square  miles.  The  largest,  San  Luis  Park, 
South  Park,  Middle  Park,  and  North  Park,  are  situated  in  a  line  north 
and  south  along  the  central  mountain  belt,  lying  alternately  on  the 
east  and  the  west  side  of  the  dividing  crest. 

The  San  Luis  Park,  the  most  southerly  and  largest  of  the  series,  is 
scarcely  a  true  park,  but  a  large  elliptical  valley  surrounded  by  the 
separating  ranges  of  the  mountain  chain.  The  average  elevation  of  its 
surface  is  about  0,400  feet  above  the  level  of  the  sea.  Although  gen- 
erally level,  yet  at  points  there  are  basaltic  mounds,  hills,  and  elevated 
mesas,  and  broad  terraces  elevated  a  few  feet  above  the  lowest  level. 
Its  extreme  length  in  a  direct  line  from  Rio  de  Taos  on  the  south  to 
Poncho  Pass  on  the  north  is  about  one  hundred  and  fifty  miles,  and  its 
greatest  width  about  sixty  miles,  giving  an  area  of  about  six  thousand 
square  miles. 

It  is  drained  by  the  Rio  Grande  and  the  tributaries  which  flow  into  it. 
These  small  streams  descending  from  the  surrounding  mountains  trav- 
erse the  central  plains  and  valleys,  which  all  incline  toward  the  Bio 
Grande,  or  central  artery,  except  in  the  northern  section.  Here  there  is 
an  isolated  basin  some  thirty  or  thirty -five  niilefc  long  and  about  twenty 
or  twenty-live  in  width ;  into  this  the  streams  from  the  east,  north,  and 
north-west  flow,  depositing  their  waters  in  the  chief  depression,  on  the 
east  side,  where,  in  the  spring  and  early  part  of  the  summer,  tbqy 
doubtless  form  a  lake  of  several  miles  in  extent.    But  this  in  the  foil, 
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as  the  snows  on  the  eastern  range  disappear,  decreases  until  it  is  only 
three  or  four  miles  in  length,  and  is  snrronnded  by  a  marsh  covered 
with  a  rank  growth  of  tall  grass  and  shrubbery. 

The  streams  throughout  the  park  which  descend  from  the  mountains 
afford  a  means  of  irrigating  the  valleys  and  plains  through  which  they 
run,  with  very  little  cost;  their  channels  being  cut  but  a  few  feet  below 
the  surface  level,  the  water  is  easily  turned  wherever  desired.  Doubt- 
less a  large  portion  of  the  elevated  plateaus  borderiug  the  Rio  Grande 
may  be  irrigated  from  this  stream,  but  this  will  require  a  considerable 
outlay  in  constructing  the  acequia  madre,  or  mother  ditch,  which  will  of 
necessity  be  several  miles  in  length.  But  this  would  bring  into  use  a 
large  body  of  excellent  land  which  cannot  be  otherwise  irrigated. 

The  surrounding  mountain  sides  present  a  broad  fringe  of  timber, 
chiefly  pines,  fir,  and  a*spen.  Along  the  borders  of  the  larger  streams 
at  various  points  are  growths  of  cotton- wood.  Wheat,  oats,  barley,  and 
potatoes,  turnips,  onions,  cabbages,  &c,  grow  finely  and  produce  abun- 
dant crops.  Indian  corn  can  be  raised  to  a  limited  extent,  yet  it  will 
never  prove  a  remunerative  crop  in  this  valley  or  park.  The  smaller 
fruits,  as  strawberries,  raspberries,  gooseberries,  currants,  &c,  grow  and 
produce  well,  and  the  region  may  perhaps  be  adapted  to  apples  and 
cherries,  but  the  peach  will  scarcely  mature  its  fruit. 

The  foot-hills  and  mountain  slopes  are  covered  with  a  luxuriant  growth 
of  nutritious  grasses,  which  afford  a  rich  pasturage  during  the  entire 
year  for  cattle  and  sheep.  And  as  but  little  snow  falls  during  the  win- 
ter, stock  can  be  pastured  the  year  round  without  other  food.  No  better 
place  for  dairy  production  can  be  found  in  the  West  than  in  these  parks 
and  mountain  recesses  and  valleys. 

The  most  remarkable  feature  in  this  unique  region  is  a  circular  depres- 
sion in  its  centra]  part,  twenty  miles  in  diameter,  resembling  the  crater 
of  an  extinct  volcano.  It  is  surrounded  by  a  circular  wall  or  "barranca n 
five  hundred  feet  high,  composed  of  lava,  pumice,  calcined  lime,  meta- 
morphosed sandstone,  vitrified  rocks,  obsidian,  and  other  volcanic  pro- 
ducts. This  barrauca  is  perforated  by  the  Rio  del  Norte,  Culebraj  and 
Castella  Rivers ;  corrosive  forces  have  also  in  some  places  broken  it  into 
hills.  The  bottom  of  this  crater  is  filled  with  soils  resulting  from  the 
abrasion  and  disintegration  of  the  various  strata  brought  down  by  the 
streams;  it  is  of  surpassing  fertility,  and  thoroughly  drained  by  under- 
lying peat.  Access  to  this  park  is  gained  by  natural  passes  through  the 
mountain  rim.  From  a  pamphlet  entitled  "The  Geography,  Descrip- 
tions, and  Resources  of  Central  and  Southern  Colorado,"  published  by 
the  Board  of  Trade  of  Southern  Colorado,  the  following  statistics  in  re- 
gard to  San  Luis  Park  and  Arkansas  Valley  are  obtained.  It  contains 
a  population  of  15,200,  mostly  of  Mexican  and  mixed  bloods  of  a  very 
primitive  and  unprogressive  character.  About  8,000  acres  have  been 
brought  under  cultivation,  according  to  the  rude  processes  practiced  by 
such  people,  and  represent  with  their  improvements  a  cash  value  of 
about  $80,000.  For  irrigating  canals  nearly  $  18,000  have  been  expended, 
a  sum  which,  considering  the  great  natural  facilities  presented,  repre- 
sents quite  a  fertilizing  power.  The  live  stock  owned  in  Costilla  and 
Conejos  Counties,  which  include  the  park,  embraces  10,000  cattle,  200,000 
sheep,  2,000  hogs,  and  2,000  horses  and  mules,  worth  in  the  aggregate 
$1,000,000.  During  the  year  1869  the  crops  included  7,000  bushels  of 
corn,  averaging  twenty-three  bushels  per  acre,  24,000  bushels  of  smaller 
grains,  averaging  forty-seven  bushels  per  acre,  and  7,000  bushels  of  pota- 
toes. Of  wool  500,000  pounds  were  produced,  and  of  butter  or  cheese 
nearly  10,000  pounds,  worth  in  all  over  $100,000.    The  average  cost  ot 
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subsisting  cattle  is  reported  at  $1  75  per  annum,  and  sheep  25  cents. 
The  value  of  fanning  implements  was  $14,000 ;  lumber  was  manufactured 
to  the  value  of  $17,000.  Merchandise  weighing  550,000  pounds  was 
imported,  the  freight  charges  amounting  to  $50,000.  One  thousand 
dollars'  worth  of  articles  was  manufactured  at  home.  The  gross  sales 
of  merchandise  were  $300,000. 

The  other  great  parks,  stretching  northward  to  the  Wyoming  boun- 
dary,  reproduce  the  main  features  above  detailed  with  minor  variations. 
The  South  Park,  sixty  miles  long  by  thirty  wide,  on  the  east  side  of  the 
main  continental  divide,  contains  the  head- waters  of  the  Arkansas  and 
South  Platte  Eivers.  It  is  thought  to  surpass  the  other  parks  in  beauty 
and  sublimity,  but  its  greater  altitude  and  its  more  northern  latitude 
render  it  less  available  for  agriculture  than  San  Luis  Park.  As  a  graz- 
ing region  it  cannot  be  surpassed,  having  especial  advantages  for  sheep 
raising.  Wide  areas  of  prairie,  the  richness  of  which  needs  only  a 
higher  temperature  and  a  more  copious  rain-fall  to  develop  great  values, 
extend  to  the  foot-hills  of  the  mountain  ranges,  the  heavily  wooded  slopes 
of  which  are  overtopped  by  peaks  of  perpetual  snow.  It  is  well  wa- 
tered for  purposes  of  irrigation,  and  contains  large  tracts  of  valuable 
timber.  Its  mineral  deposits  have  attracted  a  large  immigration.  The 
pass  through  the  dividing  ridge  between  the  head- waters  of  the  Grand 
and  South  Platte  Eivers  is  11,200  feet  above  sea  level.  The  mountain 
streams  are  well  stocked  with  trout. 

Middle  Park,  next  northward  on  the  opposite  or  west  side  of  the 
great  divide,  is  drained  by  the  affluents  of  the  Colorado  of  the  West 
It  is  seventy  miles  long  by  fifty  wide,  divided  by  ranges  of  hills  into 
three  subordinate  basins.  Its  scenery  is  less  romantic  than  that  of  the 
South  Park,  though  the  great  peaks  of  the  Territory,  Long's  Peak,  Gray's 
Peak,  Mount  Lincoln,  and  other  snow-capped  mountains  encircle  it.  Its 
agricultural  character  has  not  been  tested,  but  the  analogies  of  position 
seem  to  indicate  that  it  is  fitted  mainly  for  stock-raising.  North  Park, 
again  alternating  its  position  on  the  main  continental  "  divide,"  extends 
to  the  north  line  of  the  Territory,  and  within  forty  miles  of  the  Union 
Pacific  railroad.  It  gives  rise  to  the  North  Platte  Eiver,  and  other 
streams  well  stocked  with  trout.  Its  sage  brush,  buffalo  grass  and 
wooded  hill-sides  oiler  great  attractions  for  wild  game,  which  is  found 
by  the  hunter  in  great  profusion.  It  is  stated  that  its  valleys  abound 
in  small  fertile  tracts  available  for  immediate  agricultural  settlement, 
but  its  capacities  in  this  respect  will  scarcely  be  found  equal  to  those  of 
the  more  southern  parks.  A  mining  immigration  has  already  been 
inaugurated,  and  some  of  the  smaller  valleys  have  been  settled  tor 
farming  purposes.  A  great  number  of  smaller  parks,  miniature  repro- 
ductions of  the  foregoing,  are  found  in  the  mountain  region,  giving 
scope  for  a  considerable  amount  of  agricultural  enterprise. 

The  third  grand  division  includes  that  portion  of  Colorado  east  of  the 
Eocky  Mountains, .properly  known  as  the  "Plains,"  and  is  subdivided 
by  its  chorographic  features  into  two  basins,  the  South  Platte  and  the 
Arkansas  Valleys.  The  Platte  Valley,  till  lately,  has  indicated  greater 
mineral  than  agricultural  resources,  but  the  advent  of  a  progressive 
class  of  immigrants  from  the  States  to  the  eastward  has  developed  an 
unexpected  value  of  cultivable  and  grazing  land.  Many  fine  bottoms 
have  been  found  immediately  available,  while  a  still  greater  surface  is 
reclaimable  by  irrigation  at  no  great  expense.  Its  agricultural  products 
amounted  to  more  than  half  the  entire  aggregates  of  the  Territory  in 
1867,  and  were  doubled  the  following  year,  the  whole  Territory  advanc- 
ing only  fifty  per  cent.    Crops  of  sixty  bushels  of  wheat,  and  of  two 
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hundred  and  fifty  bushels  of  potatoes  are  frequently  reported.  The 
averages,  however,  are  much  less  than  these  figures,  and  may  be  ex- 
pected to  decrease  as  the  virgin  freshness  of  the  soil  is  exhausted. 
Melons  and  vegetables  are  superior  in  size,  quality,  and  productiveness. 
The  irrigated  gardens  of  this  section  produce  cabbages  weighing  from 
fifty  to  sixty  pounds,  potatoes  from  five  to  six,  onions  from  two  to  three, 
and  beets  from  ten  to  fifteen  pounds.  Scarcely  a  beginning  has  been 
made  to  the  occupation  of  the  arable  lands,  not  to  speak  of  the  irrigable 
lands  of  this  region.  The  Cache  &  la  Poudre  Valley,  a  branch  of  the 
Platte,  has  about  100,000  acres  of  tillable  lands,  of  which  not  more  than 
5,000  or  0,000  acres  are  in  cultivation.  Its  oat  crop  averaged  forty-eight 
and  a  half  bushels  per  acre,  and  cows  paid  for  themselves  in  a  single 
season  in  butter  and  milk.  The  northern  affluents  of  the  Platte  are  best 
fitted  for  cereals  and  potatoes,  while  in  the  southern  valleys  the  temper- 
ature admits  of  considerable  corn  and  fruit  production.  The  superior 
character  of  the  agriculture  of  this  region  is  due  to  the  fact  that  the 
farmers  are  mostly  Americans,  animated  by  the  progressive  impulses  of 
a  higher  civilization. 

The  Arkansas  Valley,  in  the  south-east,  possesses  some  advantages  for 
agriculture  over  other  parts  of  the  Territory.  Prominent  among  these 
is  its  lower  altitude,  its  basin  ranging  from  3,500  to  4,500  feet  above  sea 
level,  about  1,500  feet  below  the  average  level  of  the  Platte  Valley. 
This  secures  a  greater  geniality  of  climate,  its  winters  being  mild,  and 
its  summers,  though  long  and  warm,  by  no  means  oppressive.  Its  bot- 
toms are  of  unsurpassed  fertility,  while  its  broad  table-lands  seem  to 
afford  facilities  for  stock-raising  practically  inexhaustible.  This  region 
is  now  receiving  from  the  East  a  large  civilized  population.  American 
farmers  already  predominate  in  the  tracts  bordering  on  the  Arkansas 
and  its  branches,  and  the  old  system  of  Mexican  agriculture,  with  its 
rude,  ineffective  processes,  its  serfdom,  and  other  barbarian  adjuncts,  has 
been  exploded.  The  great  richness  of  the  valleys  admitted  a  quiet,  Arca- 
dian simplicity  and  a  superficial  social  organization,  but  immigration  has 
broken  this  lethargy,  and  infused  new  life  into  agriculture. 

In  this  section  of  the  Territory,  as  appears  from  the  pamphlet  hereto- 
fore referred  to,  about  80,000  acres  has  been  brought  under  cultivation, 
and  represent  with  all  improvements  a  cost  value  of  nearly  a  million  dol- 
lars. In  irrigating  ditches  about  $350,000  has  been  invested  with  marked 
beneficial  results.  The  following  is  an  approximate  statement  of  the 
amount  of  its  Live  stock  in  1869 :  4,500  horses  and  mules ;  75,000  cattle ; 
300,000  sheep,  and  5,500  hogs,  worth  in  the  aggregate  $3,000,000.  The 
crops  of  the  same  year  include  400,000  bushels  of  corn  and  about 
300,000  bushels  smaller  grains,  besides  about  4,000,000  pounds  of  veg- 
etables, with  an  aggregate  value  of  nearly  a  million  dollars.  The  corn 
crops  averaged  twenty-six  bushels,  and  the  smaller  grains  thirty-one 
bushels  per  acre.  About  50,000  sacks  of  flour  were  manufactured ;  the 
wool  product  amounted  to  nearly  half  a  million  pounds ;  5,000  fruit 
trees  were  under  cultivation ;  4,000  gallons  of  wine  were  made,  and 
130,000  pounds  of  butter  and  cheese ;  the  value  of  these  minor  products 
was  not  less  than  $350,000.  The  value  of  farming  implements  amounted 
to  nearly  $100,000.  The  average  cost  of  keeping  cattle  per  annum  varied 
in  different  counties  from  $1  50  to  $3  25  per  head ;  and  of  keeping  sheep 
from  25  cents  to  75  cents  per  head.  Lumber  was  manufactured  to  the 
amount  of  nearly  $300,000.  Over  $50,000  worth  of  home-made  articles 
was  manufactured,  while  the  gross  sales  of  all  kinds  of  merchandise  ap- 
proached $1,500,000.  The  amount  of  freight  received  was  over  four  and 
a  half  million  pounds,  on  which  the  transportation  charges  were  $225,000. 
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The  white  population  of  this  valley  in  18C9  was  about  10,000,  and  is 
rapidly  increasing. 

The  returns  of  the  crops  of  Colorado  for  the  year  1869  foot  up  as 
follows :  Wheat,  675,000  bushels;  corn,  600,000  bushels ;  oats  and  bar- 
ley, (nine-tenths  oats,)  550,000  bushels ;  potatoes  and  other  vegetables, 
350,000  bushels,  which,  with  the  hay  and  dairy  product,  will  have  a 
market  value  of  not  less  than  three  and  one-half  millions  of  dollars. 

From  the  foregoing  brief  survey  of  the  character  and  resources  of 
Colorado,  it  will  be  seen  that  its  splendid  mining  deposits  are  supple- 
mented by  agricultural  resources  scarcely  less  rich  and  extensive.  For 
industrial  or  commercial  enterprise,  or  as  an  agreeable  residence,  it 
affords  inducements  surpassed  by  no  other  portion  of  the  public  domain. 
The  public  land  system  has  been  thoroughly  inaugurated  in  the  Terri- 
tory, 4,356,831  acres  having  been  surveyed  up  to  June  30,  1869,  leaving 
62,526,169  acres  yet  to  be  surveyed.  The  lands  are  appropriated  about 
as  fast  as  the  public  surveys  are  executed.  Among  the  encouraging 
indications  already  observed  since  the  settlement  of  Colorado,  the 
amelioration  of  the  climate  by  the  increase  of  annual  rain-fall  has  at- 
tracted much  attention.  The  Cache  &  la  Pondre,  according  to  the  re- 
ports of  settlers,  is  annually  enlarging  the  volume  of  its  waters.  Streams 
which  seven  years  ago  dried  up  every  summer,  now  preserve  an  unbro- 
ken current  during  the  whole  year.  The  steadiness  with  which  this  en- 
couraging feature  has  increased  from  year  to  year  argues  the  presence  and 
operation  of  ameliorating  causes.  The  opinion  is  extensively  enter- 
tained among  the  settlers  that  ere  long  the  excessive  aridity  which 
has  crippled  agriculture  in  the  plains  of  Eastern  Colorado  will  be  en- 
tirely removed ;  and  the  hope  is  expressed  that  agricultural  settlements 
will  ultimately  spread  from  the  foot-hills  of  the  Rocky  Mountains  east- 
ward, and  from  the  fertile  valleys  in  all  directions  to  cover  the  entire 
region. 

Although  the  attempted  artesian  well  far  south  on  the  great  8taked 
Plains  proved  a  failure,  there  is  reason  to  hope  that  when  the  attempt 
shall  be  made  in  these  eastern  plains  of  Colorado  and  Wyoming  it  will 
prove  successful. 

DAKOTA. 

This  Territory,  lying  between  the  parallels  of  42°  30'  and  49°,  and 
between  tho  meridians  96°  25'  and  104°  west  from  Greenwich,  embraces 
an  area  of  one  hundred  aud  fifty  thousand  nine  hundred  and  thirty-two 
square  miles,  or  96,596,480  acres.  It  constitutes  a  grand  territorial  re- 
serve, from  which  at  least  three  States,  each  much  larger  than  Iowa  or 
Missouri,  will  in  a  few  years  be  erected.  The  separation  of  the  Terri- 
tory of  Wyoming  has  destroyed  the  hopes  of  an  extensive  development 
of  mineral  resources  in  Dakota,  and  confined  the  production  of  raw  ma- 
terial mostly  to  agriculture.  Indications  in  this  direction,  however,  are 
highly  satisfactory.  Governor  Faulk,  in  his  annual  message  to  the  ter- 
ritorial legislature,  in  December,  1868,  declares  that  the  Territory  east 
of  the  Missouri  River  embraces  one  of  the  finest  agricultural  districts  on 
the  continent.  West  of  that  river  the  presence  of  fifty  thousand  hostile 
Indians  prevents  the  exploration  of  natural  resources  necessary  to  estab- 
lish the  true  agricultural  character  of  the  country.  These  Indians  man- 
ifest a  stolidity  of  character,  and  an  inaccessibility  to  civilizing  influ- 
ences, which  are  remarkable  even  in  this  strange  race  of  men.  Their  tra- 
ditional prejudice  against  the  whites,  aggravated  by  the  evils  which 
the  approach  of  civilization  never  fails  to  inflict  upon  savage  tribes,  has 
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made  them  exceedingly  jealous  of  all  attempts  to  penetrate  and  explore 
the  country.  For  a  thousand  miles  along  the  Missouri  River  the  voy- 
ager will  see  a  wilderness  unbroken  save  by  a  few  straggling  Indian 
villages,  or  by  a  few  military  or  trading  posts.  The  necessities  of  the 
mining  population  of  Montana,  and  of  the  military  establishments  of 
the  general  government,  require  the  annual  shipment  to  Fort  Benton  of 
at  least  15,000  tons  of  merchandise,  employing  about  fifty  steamers  on 
the  Upper  Missouri.  This  trade  is  increasing  in  volume  and  value,  and 
is  multiplying  facilities  for  obtaining  the  desired  information.  The  de- 
posits of  the  precious  metals  known  to  exist, in  the  Black  Hills,  less  than 
two  hundred  miles  distant,  will  soon  supply  strong  motives  lor  the  ex- 
ploration of  this  terra  incognita.  As  the  glittering  sands  of  California 
attracted  a  civilized  population  which  soon  detected  untold  agricultural 
resources  in  the  soil,  so  we  may  expect  that  the  adventurous  spirit  ot 
our  mining  population  will  soon  settle  the  agricultural  character  of 
Western  Dakota  by  a  thorough  occupation  of  the  country. 

The  climate  of  this  region  is  dry,  pure,  equable,  and  invigorating. 
Epidemic  and  contagious  diseases  are  unknown.  Blodgett's  charts  ex- 
hibit a  remarkable  northward  tendency  in  the  isothermal  lines,  the  mean 
annual  temperature  varying  from  35°  to  45°  Fahrenheit.  The  meteoro- 
logical tables  of  the  Dakota  Historical  Society  show  that  the  tempera- 
ture of  the  settled  i>ortion  of  the  Territory,  during  the  year  1865,  ranged 
between  20£°  and  104°  Fahrenheit.  The  winter  temperature  is  low,  as 
might  be  expected  in  this  high  latitude,  but  the  comparative  dryness  of 
the  climate  and  the  abundance  of  natural  grasses  enable  the  farmer  to 
winter  his  live  stock  without  shelter,  and  at  small  cost  for  subsistence. 

In  the  southwestern  portion  of  the  Territory,  the  extension  of  the 
mauvaiaes  terres  (bad  lands)  of  Nebraska  renders  a  considerable  area 
unavailable  for  present  settlement.  This  mysterious  region,  so  puzzling 
to  the  geologist  as  well  as  to  the  antiquarian,  must  await  the  develop- 
ments of  economic  science  to  fit  it  for  the  abode  of  man.  The  surveyor 
general  of  Dakota  estimated  these  "mauvaises  terres"  within  the  Terri- 
tory at  32,192,709  acres.  Add  10,000,000  acres  for  mountains  and 
other  sterile  lands,  and  we  find  about  42,000,000  acres  unavailable  for 
agricultural  purposes.  The  residue  of  the  Territory,  over  54,000,000 
acres,  is  agricultural  land,  of  which  32,120,000  are  arable,  and  the  re- 
mainder good  grazing  land.  About  one-eighth  of  the  surface  of  the 
State  promises  good  returns  to  mining  enterprise. 

Of  the  sterile  lands  above  mentioned,  2,560,000  acres  are  covered  by 
the  Black  Hills,  a  range  about  one  hundred  miles  long  by  sixty  in 
breadth,  trending  north  20°  west.  About  two-thirds  of  this  range  lie  in 
Dakota  and  one-third  in  Wyoming.  The  timber  lands  of  the  Territory 
embrace  nearly  a  million  acres,  or  about  one  per  cent,  of  the  entire  sur- 
face. Immense  forests  darken  the  declivities  of  the  Black  Hills,  their 
heavy  shading,  as  seen  from  a  distance  in  the  clear  atmosphere,  sug- 
gesting their  name.  In  the  surveyed  portions  of  the  Territory,  espe- 
cially east  of  the  Missouri  River,  timber  is  found  only  in  belts  fringing 
the  lakes  and  rivers.  In  this  portion  of  the  Territory  it  is  supposed  to 
average  not  more  than  one  acre  to  each  square  mile. 

So  tar  as  is  now  known,  the  most  valuable  portion  of  the  Territory 
lies  east  of  the  Missouri  River,  extending  westward  from  the  Minnesota 
and  Iowa  boundaries  to  the  sixty-second  range  of  surveyed  townships. 
It  must  be  remembered,  however,  that  this  area  includes  only  the  sur- 
veyed portion  of  the  Territory.  It  is  thought  by  persons  acquainted 
with  the  country  that  the  extension  of  the  public  surveys  westward  of 
the  Missouri  will  develop  a  more  favorable  agricultural  character  than 
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the  official  estimate  above  given.  The  right  bank  of  the  river  and  the 
valleys  of  its  western  tributaries  are  known  to  embrace  considerable 
bodies  of  good  land.  The  fact  that  fifty  thousand  wild  Indians  still 
maintain  themselves  in  this  region  in  considerable  independence  of  civ- 
ilization gives  ground  for  the  supposition  that  its  resources  have  been 
underrated. 

The  extension  of  the  Missouri  River  trade  indicates  a  speedy  enlarge- 
ment of  agricultural  production  in  the  settled  portions  of  the  Territory, 
by  opening  home  markets  for  produce.  The  bottoms  of  the  great  river 
and  of  its  eastern  tributaries  have  a  remarkable  richness  of  soil,  and  a 
luxuriant  growth  of  indigenous  nutritious  grasses,  while  the  uplands 
consist  very  largely  of  rolling,  well-watered  prairies.  The  soil  consists 
of  well-pulverized  mold,  mingled  in  small  proportions  with  clay  and  fine 
sand,  while  the  absence  of  underlying  "  hard  pan"  enables  it  to  with- 
stand the  untoward  influences  of  extremes  of  both  drought  and  moisture. 
It  has  also  a  remarkable  freedom  from  those  malarious  exhalations  which 
have  been  the  scourge  of  pioneer  immigration.  The  United  States  sur- 
veyors report  no  swamp  lands  in  the  Territory.  All  kinds  of  grain  and 
vegetables  grown  in  the  north-western  States  can  here  be  produced  in 
great  abundance  and  of  excellent  quality.  The  crops  of  Dakota  for 
1869  exhibited  the  general  luxuriance  and  excellence  which  marked  the 
entire  Missouri  Valley.  Even  corn  yields  a  very  promising  crop  for  this 
latitude.  Wheat  shows  returns  reaching  in  several  localities  forty 
bushels  per  acre.  Oats  yielded  from  fifty  to  seventy-five  bushels  per 
acre,  in  several  authentic  instances  reaching  a  maximum  of  eighty-five 
Dr  ninety  bushels.  The  other  small  grains  are  equally  prolific,  while  the 
crops  of  potatoes  and  other  vegetables  are  unsurpassed  in  the  entire 
northwest. 

The  area  of  cultivation  is  rapidly  expanding.  Apprehensions  of 
drought,  founded  upon  the  limited  annual  deposit  of  atmospheric  mois- 
ture have  been  dissipated  by  the  experience  of  the  seasonable  distribu- 
tion of  rains  during  the  growing  seasons.  The  policy  of  tree  planting 
and  forest  culture,  which  has  been  pursued  with  such  beneficent  results 
in  Nebraska,  and  other  portions  of  the  public  domain,  will  doubtless  be 
introduced  into  Dakota,  increasing  the  fall  of  rain  and  otherwise  en- 
hancing the  agricultural  value  of  the  soil.  The  extension  of  the  area  of 
cultivation  will  have  the  same  general  influence.  The  danger  of  In- 
dian incursions  becomes  less  imminent  every  year.  The  removal  of  these 
obstacles  has  induced  a  large  immigration  of  agricultural  settlers,  which 
promises  a  rapid  and  continued  increase  in  coming  years. 

The  valley  of  the  Red  River  of  the  North  is  probably  the  best  part  ot 
the  Territory  for  agricultural  enterprise.  Its  climate  is  milder  than  in 
the  same  latitude  to  the  eastward.  The  soil  is  remarkably  well  adapted 
to  the  smaller  grains.  It  is  well  watered  and  of  good  natural  drainage. 
In  the  neighborhood  of  Minne  Wakan  or  Devil's  Lake,  are  considerable 
supplies  of  timber.  To  the  westward  reports  of  topography  are  not  so 
favorable ;  small  lakes  are  drying  up,  and  the  water  remaining  in  their 
basins  is  in  some  cases  decidedly  alkaline.  The  Dakota,  Big  Cheyenne, 
and  other  eastern  tributaries  of  the  Missouri  have  clear  streams  of  ex- 
cellent soft  water,  but  the  waters  of  Devil's  Lake  are  strongly  impreg- 
nated with  salts  of  an  alkaline  character.  No  fish  are  fouud  here,  except 
a  few  pickerel  near  the  mouths  of  fresh- water  streams. 

In  the  latitude  of  Yankton,  the  capital,  and  northward  to  the  center 
of  the  Territory,  the  attractions  for  agricultural  settlers  are  more  appre- 
ciated as  they  become  better  known.  During  the  month  of  June,  I860, 
about  47,000  acres  of  public  laud  were  taken  up  by  actual  settlers, 
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under  the  land  laws.  At  least  12,000  acres  were  cultivated  daring  the 
past  season.  With  the  present  tide  of  immigration,  it  is  thought  that 
Dakota  will  soon  rival  Minnesota  in  the  amount  of  its  wheat  production. 
The  total  area  of  lands  in  the  Territory  surveyed  up  to  June  30, 1869, 
was  4,878,948  acres,  with  large  appropriations  available  for  the  exten- 
sion of  the  surveys.  The  area  of  public  land  remaining  unsold  and 
unappropriated  at  the  same  date  was  90,890,000  aores. 

MONTANA. 

Montana  may  also  be  regarded  as  an  immense  reserve  of  territory  for  the 
creation  of  new  States,  having  ample  area  for  at  least  five  of  the  largest 
class.  It  extends  along  our  northern  boundary  from  the  one  hundred  and 
fourth  parallel  to  the  one  hundrec}  and  sixteenth,  with  an  average  breadth 
of  four  degrees  of  latitude,  covering  an  area  of  one  hundred  and  forty- 
three  thousand  seven  hundred  and  seventy-six  square  miles,  or  92,016,640 
acres.  Its  name  indicates  its  prevailing  chorographic  character,  and  is 
but  a  translation  of  the  Indian  name  "  Tay-a-be-shock-up,"  or  "Country 
of  the  Mountains."  It  may  be  divided,  for  description,  into  five  large 
basins,  four  of  which  lie  east  of  the  Eocky  Mountains,  and  one  to  the 
westward,  flanked  by  the  Bitter  Boot  and  Cceur  d'Alfene  ranges.  These 
basins  are  broken  into  a  number  of  minor  valleys,  separated  by  spurs, 
often  of  great  elevation,  projecting  from  the  main  mountain  ranges. 
This  western  basin  is  mostly  drained  by  streams  emptying  into  the  Flat 
Head  and  Pend  d'Oreille  Lakes.  The  former,  lying  near  the  British 
frontier,  is  thirty-five  miles  long  by  fifteen  wide,  and  is  surrounded  by 
a  beautiful  country,  a  considerable  portion  of  which  is  of  excellent 
agricultural  character.  Southward  the  country  exhibits  great  capacities 
for  grazing,  while  the  bottoms  of  the  Missoula  Eiver,  and  of  its  tribu- 
taries, the  Bitter  Boot  and  Hell  Gate  Bivers,  show  largo  bodies  of  ex- 
cellent arable  land. 

The  first  essays  of  agricultural  enterprise  in  the  Territory  were  made 
by  the  Jesuit  missionaries  some  twenty-five  years  ago.  They  received  pooi 
returns  for  their  labors,  which,  it  has  since  been  found,  were  Dot  con- 
ducted with  any  agricultural  skill,  or  at  best  with  but  little  adaptation 
to  circumstances,  inasmuch  as  upon  the  same  soil  during  the  past  two 
years  very  fine  crops  have  been  produced,  which,  with  each  year's  ex- 
perience, promise  to  become  yet  more  abundant.  So  far  as  the  countrj 
has  been  explored  the  indications  are  that  this  western  basin  is  the  most 
valuable  part  of  the  Territory.  It  is  about  two  hundred  and  fifty  miles 
long  by  seventy-five  in  breadth.  It  is  comparatively  well  wooded,  large 
bodies  of  timber  having  been  reported  in  several  localities ;  the  slopes 
of  the  mountain  ranges  are  generally  covered  with  heavy  timber.  It 
contains  eight  principal  valleys,  viz:  Flat  Head,  Mission,  Jocko,  Hell 
Gate,  Bitter  Boot,  Big  Blackfoot,  Flint,  and  Deer  Lodge,  with  many 
smaller  ones  of  great  beauty  and  fertility.  This  region  is  open,  to  a 
considerable  extent?  to  the  moist  winds  of  the  Pacific,  a  circumstance 
which  accounts  for  its  luxuriant  vegetation. 

The  north-east  basin  extends  from  the  Bocky  Mountains  to  the  eastern 
border  of  the  Territory,  a  length  of  six  hundred  miles  by  one  hundred 
and  fifty.  The  eastern  portion  of  this  basin  contains  an  extensive  area 
of  the  "mauvaises  terres"  of  Dakota  and  Nebraska,  but  these  are  inter- 
spersed with  fertile  belts  along  the  banks  of  the  streams,  the  principal 
affluents  of  the  Missouri  being  the  Milk,  Marias,  Teton,  Sun,  and  Dear 
born  Bivers.  A  very  large  proportion  of  lands  naturally  unproductive 
may  be  reclaimed  by  irrigation,  the  presence  of  snow-clad  mountains, 
in  single  peaks  and  in  ranges,  affording  great  facilities.    The  lack  of 
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timber,  so  far  as  fuel  is  concerned,  is  amply  compensated  by  immense 
beds  of  coal,  the  existence  of  which  is  demonstrated  by  recent  geological 
surveys. 

The  south-western  basin  is  drained  to  the  east  by  Jefferson's  Fork  of 
the  Missouri,  and  by  its  tributaries,  the  principal  of  which  are  the  Big 
Hole  and  Beaverhead  Rivers.  It  approximates  the  shape  of  a  spread  fan, 
being  about  one  hundred  and  fifty  miles  long  by  one  hundred  broad 
Quite  a  number  of  mining  settlements  have  been  made  in  this  region, 
but  its  agricultural  character  is  not  so  easily  made  out  from  authentic 
reports.  It  is  a  region  the  topography  of  which  attests  the  working  of 
powerful  geologic  changes  during  the  pre-historic  period.  Traces  of 
glaciers  are  plainly  visible.    It  has  large  beds  of  mineral  coal. 

The  central  basin,  along  the  main  line  of  the  Missouri,  is  about  one 
hundred  and  fifty  miles  long  by  eighty  broad.  It  contains  a  large  area 
of  arable  land,  with  a  climate  of  great  mildness,  considering  the  lati- 
tude. It  embraces  five  large  valleys,  viz :  Three  Forks,  North  Boulder, 
Lower  Jefferson,  Madison,  and  Gallatin. 

The  great  basin  of  the  Yellowstone  and  its  branches  covers  the  re- 
mainder of  the  Territory.  It  is  four  hundred  miles  long,  with  a  breadth 
of  one  hundred  and  fifty  miles.  The  hostility  of  the  Crow  Indians  has 
prevented  any  exploration  of  the  country,  and,  consequently,  its  agri- 
cultural character  cannot  yet  be  determined.  In  climate  and  fertility, 
however,  it  is  thought  to  be  a  medium  between  the  mountain  valleys 
and  the  prairie  bottoms.  Corn,  beans,  and  pumpkins  are  known  to 
thrive.  The  basin  embraces  several  principal  valleys,  such  as  the  Yel- 
lowstone, Shields's  River,  Rosebud,  Clark's  Fork,  Pryor's  Fork,  Big- 
horn,  &c.  The  Yellow&tono  River  is  navigable  for  light-draught  steam- 
ers  nearly  through  the  fra-sin  to  the  center  of  the  Territory. 

The  yield  of  cereals  in  different  parts  of  the  country  is  very  encour- 
aging. Wheat  returns  from  thirty-five  to  fifty-five  bushels  per  acre, 
many  localities  averaging  forty  bushels.  One  field  in  the  Prickly  Pear 
Valley  produced  fifty-seven  bushels  to  the  acre.  Flour  is  extensively 
manufactured  in  the  Territory,  good  water  power  being  thus  brought 
into  action.  Oats  average  fifty  bushels,  reaching  a  maximum  of  sev- 
enty-five; they  arc  remarkable  for  great  weight  per  bushel.  Potatoes 
average  two  hundred  bushels,  and  barley  seventy-five  bushels.  A  sim- 
ilar abundance  is  reported  in  regard  to  other  grains  and  vegetables. 
After  seasons  of  heavy  snowfall  the  advantages  of  thorough  irrigation 
enlarge  the  capacity  of  the  soil  for  abundant  crops.  Cultivation  has 
extended  from  the  valleys  to  the  foot-hills  of  the  different  mountain 
ranges,  and,  for  many  agricultural  purposes,  these  are  considered  the 
best  lands  in  the  Territory. 

The  aggregate  values  of  agricultural  produce  for  18C9  are  estimated 
by  the  surveyor  general  as  follows :  Wheat,  $900,000 ;  barley  and  oats, 
$500,000;  potatoes,  81,000,000;  hay,  8200,000;  vegetables,  $75,000; 
poultry  and  eggs  8100,000,  butter,  cheese,  and  milk  $400,000.  There  are 
in  the  Territorv  cattle  valued  at  $450,000.  The  lumber  trade  produced 
$300,000. 

There  had  been  surveyed  in  the  Territory  prior  to  June  30,  1869, 
819,372  acres.  It  is  estimated  that  30,072,213  acres  (about  one-third  of 
the  entire  Territory)  are  capable  of  profitable  cultivation ;.  this  estimate 
includes  areas  requiring  irrigation. 

The  estimated  amount  of  mineral  lands  is  9,200,000  acres ;  of  tim- 
bered lands  11,502,320  acres,  or  about  twelve  per  cent,  of  the  entire  Ter- 
ritory. At  date  of  June  30,  1809,  there  yet  remained  at  the  disposal 
of  the  government  80,887,316.70  acres  of  public  land. 
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The  construction  of  the  North  Pacific  railway  through  this  region 
will  develop  an  amount  of  resources  at  present  unappreciated.  While 
furnishing  the  shortest  highway  across  our  continent,  it  cannot  fail  to 
awaken  a  local  trade  which  will  ere  long  tax  its  full  powers  of  trans- 
portation. As  a  theater  of  agricultural  settlement  to  parties  seeking 
a  higher  latitude  Montana  presents  many  very  substantial  attractions. 
The  tide  of  immigration  is  increasing,  and  the  final  subversion  of  the 
power  for  mischief,  now  held  by  the  Indians  within  the  Territory,  will 
remove  the  great  obstacle  to  the  occupation  of  the  country  by  a  civilized 
population. 

IDAHO. 

Idaho  is  an  irregular  wedge-shaped  Territory,  on  the  western  de- 
clivity of  the  Rocky  and  Bitter  Boot  Mountains,  originally  included  in 
Oregon,  and  subsequently,  in  part,  in  Washington  Territory.  Its  width 
narrows  to  the  northward  from  six  degrees  of  longitude,  or  three  hun- 
dred and  nine  miles,  on  the  forty -second  parallel,  to  one  degree,  or  forty- 
five  and  one-half  miles,  on  the  forty-ninth  parallel,  our  national  bound- 
ary. Its  extreme  length,  extending  through  seven  degrees  of  latitude, 
is  nearly  four  hundred  and  ninety  miles.  Its  area  is  eighty-six  thou- 
sand two  hundred  and  ninety-four  square  miles,  or  55,228,160  acres. 

Lying  west  of  the  great  continental  divide,  its  water  drainage  is  ex- 
clusively to  the  westward,  through  the  Columbia  and  its  affluents. 
These  streams  afford  considerable  facilities  for  communication  with  the 
Pacific  coast,  but  are  far  more  valuable  on  account  of  the  enormous 
amount  of  water-power  which  they  afford.  The  entire  basin  of  the  Col- 
umbia River,  of  which  Idaho  forms  a  part,  is  an  elevated  plateau  rising 
from  one  thousand  to  six  thousand  feet  above  sea  level.  The  rivers,  rising 
in  the  eastern  ranges  of  mountains,  have  an  average  fall  of  ten  feet  per 
mile,  creating  a  general  rapidity  of  current  with  occasional  cataracts. 

The  northern  portion  of  the  Territory,  above  the  North  Fork  of  Clear- 
water River,  to  the  British  frontier,  is  composed  of  mountains  inter- 
spersed with  lakes,  often  of  exquisite  beauty,  among  which  the  most 
important  are  Lakes  Rootham  and  Pend  d?Oreille.  These  lakes  are  sur- 
rounded by  considerable  bodies  of  land  available  for  agriculture.  With 
the  exception  of  these  and  of  the  river  bottoms  it  is  probable  that  but 
little  arable  land  will  be  found,  but  grazing  lands  are  doubtless  more 
abundant.  The  climate  exhibits  low  winter  temperatures  as  compared 
with  the  same  parallels  both  east  and  west.  The  mountainous  charac- 
ter of  the  country  causes  a  rapid  southward  deflection  of  isothermal 
lines.  This  region  is,  as  yet,  but  thinly  inhabited  by  white  people,  but 
large  tracts  have  been  reserved  by  treaty  for  the  occupancy  of  the 
Coetir  d'Alfene,  Nez  Percys,  and  other  Indiab  tribes.  These  aborigines 
will  soon  be  intruded  upon  by  restless  miners  prospecting  deposits  of 
precious  metals  known  to  exist  in  that  quarter;  they  would  be  likely  to 
remain  long  undisturbed  by  agricultural  settlers,  but  for  the  anticipated 
speedy  construction  of  the  Northern  Pacific  railroad,  which  will  inevi- 
tably attract  a  large  civilized  population. 

The  central  district,  from  the  Boise  River  to  the  Clearwater,  consists 
of  tablelands,  rich  in  grasses,  heavily  timbered  mountains,  and  fertile 
valleys.  Among  the  latter  the  most  attractive  are  the  Clearwater,  Sal- 
mon, Payette,  Wood,  Weiser,  St.  Joseph,  and  Cceur  d'Altiue.  These 
valleys  are  all  exceedingly  well  watered,  and  endowed  with  extraordi- 
nary fertility  of  soil.  With  the  aid  of  irrigation,  for  which  ample  facil- 
ities exist,  these  lands  produce  abundant  crops  of  wheat,  barley,  rye, 
and  oats,  as  well  as  the  fruits  and  vegetables  of  the  States  north-west  o£ 
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the  Ohio  Eiver.  This  region  is  also  well  timbered;  its  vast  wooded 
areas  will  furnish  abundant  supplies  of  lumber  and  fuel.  These  mag- 
nificent forests  not  only  add  a  conspicuous  beauty  to  the  landscape,  but 
also  contribute  greatly  to  the  salubrity  and  humidity  of  the  climate. 
This  portion  of  the  Territory  will  long  continue  the  favorite  of  agricul- 
tural immigrants,  especially  along  the  affluents  of  the  Snake  Eiver. 

The  southern  portion  of  Idaho,  from  the  Boise  Eiver  to  the  forty- 
second  parallel,  the  boundary  of  Utah  and  Nevada,  consists  of  fertile 
valleys  traversing  sage-brush  plains  and  table-lands,  with  a  very  small 
proportion  of  timber;  the  latter  is  of  an  inferior  character,  consisting 
mostly  of  cotton- wood  along  the  streams,  and  of  fir  and  juniper  in  the 
mountains.  Three-fourths  of  this  district,  or  one-half  the  aiea  of  the 
Territory,  is  at  present  unfit  for  cultivation,  out  it  is  capable  of  reclama- 
tion by  irrigation,  when  it  will  produce  abundant  crops,  at  least  equal 
to  those  of  second-rate  soils.  In  the  south-west  corner  of  this  district 
are  several  fertile  valleys  tributary  to  the  Owyhee,  which  have  already 
been  occupied  by  agricultural  settlers. 

The  mineral  resources  of  the  Territory  have  already  attracted  a  popu- 
lation estimated  as  high  as  fifty  thousand.  A  home  market  for  produce 
has  thus  been  created  which  will  afford  unusual  inducements  to  agricul- 
tural industry.  The  climate  of  the  different  zones  is,  of  course,  of  great 
variety.  Through  the  spring,  summer  and  autumn  the  temperature  is 
sufficiently  high  for  cereal  production  and  for  agreeable  residence.  In 
the  southern  parts  of  the  Territory  the  downward  thermometric  range 
is  limited  by  air  currents  from  the  Pacific  coast. 

The  mountains  of  Idaho  are  of -great  elevation,  many  of  the  peaks 
rising  above  the  line  of  perpetual  snow.  Their  slopes  are  furrowed  by 
copious  streams,  and  checkered  with  alternate  tracts  of  forest  and  rich 
prairie.  The  plains  are  covered  with  indigenous  grasses  of  nutritious 
quality,  affording  unsurpassed  facilities  for  stock-raising.  The  callons 
in  the  lower  valleys  often  afford  all  the  shelter  necessary  for  wintering 
stock,  while  the  pastures,  covered  with  snow  but  for  a  portion  of  the  year, 
present  a  cheap  and  effective  subsistence.  The  grass  drying  on  the 
stalk  is  naturally  cured  into  hay  of  a  superior  quality.  It  is"the  custom 
of  herdsmen  in  Idaho  to  reserve  their  lower  meadows  for  winter  pas- 
tures, allowing  their  stock  to  range  the  higher  lands  during  the  milder 
portions  of  the  year.  The  greater  extent  of  the  table-lands  and  the 
adaptability  of  the  bottom  lands  to  cultivation  have  suggested  the 
economic  value  of  this  method.  {The  sheltered  position  of  the  valleys 
is  also  favorable  to  fruit  culture  by  protecting  the  orchards  ironi  the 
cold  blasts  of  winter.  Even  the  least  favored  regions  are  studded  with 
localities  favorable  to  specific  branches  of  agricultural  enterprise,  which 
will  ultimately  be  occupied  by  a  thrifty  farming  population. 

The  agriculture  of  Idaho,  though  still  in  its  infancy,  has  made  very 
encouraging  progress.  Wheat  has  been  produced  in  crops  reaching  the 
maximum  of  sixty  bushels  per  acre.  One  year  with  another  wheat 
will  average  twenty-five  bushels.  Oats  from  thirty-five  to  forty,  and 
barley  from  fifty  to* sixty,  sometimes  reaching  one  hundred.  In  one 
case  fifty-four  pounds  of  wheat  were  produced  from  a  single  square  rod, 
being  at  the  rate  of  one  hundred  and  forty-four  bushels  per  aere.  The 
wheat  produced  in  this  instance  has  been  called  u  Idaho  White  wheat," 
and  is  thought  to  be  superior.  It  matures  from  fall  or  spring  sowing; 
is  white,  beardless,  and  heavy,  and  produces  a  large  proportion  of  flour. 
Vegetables  and  melons  grow  to  perfection.  The  Territory  is  no  longer 
dependent  upon  Oregon  for  supplies  of  breadstuff's  and  provisions. 
Flour,  which  in  1SG5  cost  $50  per  sack  of  fifty  pounds,  can  now  be  had 
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at  $3  per  sack,  and  bacon  has  fallen  from  75  cents  to  25  cents  per 
pound.  The  aggregate  agricultural  product  for  1869  is  estimated  at 
$12,000,000.  Lumber  can  be  had  at  the  mills  for  $25  per  thousand  feet. 
The  completion  of  the  initial  line  of  transcontinental  railway,  though 
not  crossing  any  portion  of  the  Territory,  has  added  greatly  to  its  indus- 
trial and  commercial  value.  The  completion  of  the  Northern  Pacific 
and  the  Oregon  branch  of  the  Union  Pacific,  which  will  be  accomplished 
at  no  distant  day,  will  still  further  develop  these  resources. 

There  had  been  surveyed  within  the  Territory,  up  to  June  30, 1869, 
only  510,973  acres,  but  title  had  accrued  under  various  land  laws  to 
3,092,331  acres,  leaving  still  at  the  disposal  of  the  government  over 
52,000,000  acres.  It  has  been  estimated  that  of  the  entire  area  of  Idaho 
16,925,000  acres  are  arable,  and  5,000,000  more  adapted  to  grazing.  Of 
sterile  lands  14,328,160  acres,  at  present  producing  no  other  vegetation 
than  wild  sage  and  buffalo  grass,  are  believed  to  be,  for  the  most  part, 
reclaimable  by  irrigation  into  excellent  pasture  and  arable  land.  Of  the 
18,400,000  acres  of  mountain  lands  about  7,500,000  are  timbered,  and 
8,000,000  are  mineral  lands. 

WASHINGTON. 

Washington  Territory  extends  through  nearly  eight  degrees  of  longi- 
tude, covering  about  three  hundred  and  sixty  miles  of  the  British  frontier, 
with  an  average  breadth  from  north  to  south  of  over  two  hundred  miles. 
Its  area  is  sixty-nine  thousand  nine  hundred  and  ninety-four  square 
miles  or  44,796,160  acres.  The  Cascade  Mountains,  running  parallel 
with  the  Pacific  coast  at  a  distance  of  about  one  hundred  miles,  divide 
the  Territory  into  two  unequal  portions  of  marked  topographical  and  cli- 
matic differences.  The  coast  range  of  California  is  prolonged,  with  some 
interruptions,  to  the  Straits  of  Fuca.  The  country  east  of  the  Cascades  is 
subdivided  by  Clark's  Fork  of  the  Columbia  Eiver,  thus  constituting  three 
natural  grand  divisions  of  the  Territory.  The  western  division  contains 
the  moss  of  the  population ;  its  resources  are  now  sufficiently  developed 
for  a  reliable  estimate.  For  the  purposes  of  description  this  section 
may  be  subdivided  into  three  great  basins,  viz :  Columbia,  ChehaLis,and 
Puget  Sound  basins,  with  an  aggregate  area  of  twenty-eight  thousand 
square  miles.  The  Columbia  basin,  back  from  the  river  bottoms,  is 
generally  high  and  often  broken,  with  a  soil  composed  of  a  mixture  of 
clay  and  loam  well  adapted  to  the  production  of  indigenous  and  im- 
ported grasses.  The  river  bottoms  are  very  fertile,  but  their  slight  ele- 
vation exposes  them  to  frequent  overflows.  The  freshets  of  the  Colum- 
bia, resulting  from  the  melting  of  mountain  snows  more  than  from  rain- 
fall along  its  valley,  do  not  generally  occur  before  the  middle  of  June, 
a  season  very  inopportune  for  agricultural  operations.  In  the  Cowlitz 
Valley,  and  other  portions  of  the  Columbia  basin,  are  found  considerable 
tracts  of  rich  bottom  and  prairie  land,  but  this  region,  on  the  whole, 
presents  greater  attractions  to  stock-raising  than  to  agriculture.  North 
of  the  Columbia  is  the  Chehalis  basin.  The  narrow  valley  of  that  river, 
embracing  two  thousand  square  miles,  contains  the  finest  body  of  agri- 
cultural land  in  the  Territory,  and  well  deserves  its  cognomen,  "  the 
garden  spot  of  Washington.''  It  extends  from  Gray's  Harbor  to  the  foet 
of  the  Cascades,  the  river  being  navigable  for  light-draught  steamers 
for  over  sixty  inUes.  The  valley  varies  in  width  from  fifteen  to  fifty 
miles,  and  is  largely  composed  of  rich  bottom  lands,  back  of  which  are 
hills  and  table-lands  valuable  both  for  cultivation  and  grazing.  This 
region  is  rapidly  filling  up  with  a  permanent  and  thrifty  population. 
South  of  Gray's  Harbor   is  Shoalwater  Bay,  draining  seven  hundred 
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square  miles.  Much  good  land  is  here  found,  especially  upon  the  Wil- 
lopah  River,  a  considerable  stream,  entering  the  bay  from  the  east 
North  of  Gray's  Harbor  and  west  of  the  Cascades,  the  country  is  hot 
little  known,  thick  forests  and  undergrowth  rendering  the  extension  of 
surveys  in  this  direction  very  difficult  and  expensive.  This  tract, 
however,  is  supposed  to  contain  many  localities  eligible  for  agricultural 
settlement. 

The  Puget  Sound  basin,  embracing  twelve  thousand  square  miles,  ex- 
tends to  the  British  line.  The  soil  is  generally  gravelly,  except  along 
its  numerous  water-courses,  where  rich  alluvial  deposits  abound.  Beds 
of  coal  crop  out  at  frequent  intervals,  indicating  a  good  supply  of  min- 
eral fuel.  This  region  is  favored  with  an  extensive  system  of  internal 
navigation,  by  means  of  the  rivers,  inlets,  and  other  ramifications  of 
Puget  Sound  and  Admiralty  Inlet. 

The  whole  of  Western  Washington  is  bounteously  furnished  with  ex- 
cellent timber.  The  country  west  of  the  Coast  Mountains  and  north  of 
Gray's  Harbor,  a  plateau  twenty  to  thirty  miles  wide,  is  covered  with 
an  almost  unbroken  forest,  watered  by  many  beautiful  mountain  streams. 
Extensive  forests  cover  the  regions  around  Admiralty  Inlet  and  Puget 
Sound.  The  flanks  of  the  Cascades  are  covered  with  the  finest  timber. 
The  commercial  facilities  afforded  by  the  network  of  internal  naviga- 
tion have  given  rise  to  an  immense  export  of  lumber,  estimated  at  nearly 
$3,000,000  per  annum. 

The  climate  of  Western  Washington  differs  essentially  from  that  of 
the  eastern  section.  The  lofty  range  of  the  Cascades,  bisecting  the  rain- 
bearing  strata  of  the  atmosphere,  arrests  the  eastern  passage  of  the  ha- 
mid  air  of  the  ocean,  and  compels  its  deposit  in  immense  quantities  in 
the  coast  region.  The  atmospheric  currents  are  regulated  by  causes  pro- 
ducing a  remarkable  equilibrity  and  a  comparatively  narrow  range 
of  temperature,  dividing  the  year  practically  into  but  two  seasons,  the 
wet  and  the  dry.  This  class  of  climatic  conditions  is  very  favorable  to 
the  cultivation  of  small  grains;  corn  cannot  flourish  for  the  lack  of  high 
summer  temperatures ;"  but  wheat,  barley,  and  rye  present  average 
crops  equal  to  any  on  the  continent.  It  is  also  admirably  adapted  to 
stock-raising;  the  mild  winter  temperature,  and  the  abundance  of  rich 
natural  grasses,  render  the  wintering  process  comparatively  inexpensive, 
thus  enlarging  the  margin  of  profits  of  this  branch  of  agriculture. 

Wheat  yields  forty  bushels  to  the  acre,  averaging  over  twenty-five 
bushels,  one  year  with  another.  Barley  yields  an  average  of  thirty-five 
bushels,  rising  to  a  maximum  of  eighty  bushels.  Oats  yield  from  forty 
to  fifty  bushels.  Potatoes  generally  return  about  three  hundred  bush- 
els. The  wheat  sowu  in  the  southern  parts  is  chiefly  white  wheat,  it 
being  the  most  productive  in  grain,  and  yielding  the  largest  proportion 
of  flour.  In  the  northern  part  the  Mediterranean  spring  wheat  is  pre- 
ferred. This  grain  sutlers  very  little  from  rust,  weevil,  or  smut,  and  is 
generally  harvested  in  a  sound,  healthy  condition.  Its  cost  of  produc- 
tion is  under  SO  cents  per  bushel,  and  the  market  price  generally  over 
$1,  yielding  a  fair  margin  of  profit.  Hop  culture  has  been  intro- 
duced ;  in  one  case  5,000  pounds  are  said  to  have  been  produced  on 
two  acres.  Hay,  mostly  herd's-grass,  averages  two  tons  per  acre,  and 
commands  about  $3  per  ton  in  the  market.  Clover,  two  crops  per  an- 
num, yields  over  two  tons  per  acre,  worth  $12  per  ton.  Fruit  culture 
promises  rich  results.  In  one  county  the  apple  crop  was  so  abundant 
as  to  overstock  the  market ;  the  surplus,  however,  was  profitably  fed  to 
hogs.  Pears,  ijiuins,  cherries,  gooseberries,  peaches,  and  other  fruits, 
bear  early  and  profusely  in  the  settled  portions  of  the  country,  produc- 
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ing  fruit  of  excellent  quality.  The  orchards  being  yet  young,  and  the 
cultivators  comparatively  inexperienced,  it  may  fairly  be  presumed  that 
the  capacities  of  this  branch  of  agricultural  industry  are  but  partially 
indicated  by  the  results  already  obtained. 

The  small  fruits  grow  in  great  perfection,  and  have  thus  far  been  en- 
tirely free  from  the  ravages  of  the  curculio  and  other  destructive  in- 
sects. The  mildness  and  humidity  of  the  climate  produce  some  very 
singular  effects  upon  vegetation.  In  many  localities  cabbages,  potatoes, 
and  other  garden  vegetables  are  harvested  only  as  they  are  required  for 
'family  use.  Cabbage-stalks  left  standing  in  the  ground  often  produce 
three  to  seven  heads  subsequently  to  the  decapitation  of  the  first. 
These  subsequent  heads,  though  of  diminished  size,  are  hard,  sound, 
and  excellent. 

Owing  to  the  decline  of  mining  operations  in  British  Columbia,  and 
to  the  high  tariff  imposed  upon  produce  imported  into  Victoria,  the 
value  of  farm  lands  in  northern  parts  has  declined,  in  some  instances 
fifty  per  cent,  below  the  prices  of  1880.  This  influence  has  been  felt  to 
some  extent  further  south,  but  here  it  is  counteracted  by  a  rapid  in- 
crease of  settlement,  and  a  general  extension  of  commerce.  In  the 
southern  counties  good  bottom  land,  improved,  commands  as  high  as 
$10  per  acre.  Here  the  price  of  lands  has  generally  advanced.  The 
unimproved  timber  lands  bordering  on  the  Straits  of  Fuca  are  still  regu- 
lated by  the  government  minimum  of  $1  25  per  acre. 

The  fisheries  of  this  part  of  the  Territory  are  important.  Salmon  of 
superior  quality  are  found  in  the  Columbia  River  in  great  abundance, 
and  in  the  spawning  season  millions  of  them  perish  from  overcrowding. 
This  feature  becomes  still  more  marked  in  the  streams  and  inlets  north 
of  the  Columbia.  Oyster  fisheries  are  extensive  and  increasing,  about 
forty  thousand  baskets  being  shipped  annually  to  San  Francisco.  The 
cost  of  production  is  about  25  cents  per  basket,  and  the  market  price 
about  $1.  This  industry  is  fostered  by  the  government,  a  grant  of  ten 
acres  being  made  to  each  person  who  will  plant  an  oyster-bed.  ^ 

Of  the  eastern  portion  of  the  Territory  our  knowledge  is  chiefly  limited 
to  the  reports  of  explorers,  in  default  of  general  settlement.  The  cen- 
tral district,  lying  between  the  Cascade  Mountains  and  the  Columbia 
River,  with  the  exception  of  the  Valleys  of  Yakama,  Methow,  Okina- 
yuin,  and  Ne-hor-at-pu-guin,  is  generally  sterile,  stony,  and  arid.  Tim- 
ber is  scarce  except  in  the  above  named  valleys,  which  present  consider- 
able bodies  of  arable  and  grazing  land,  with  well- wooded  tracts.  Good 
building  pine  is  found  on  the  Yakama. 

The  general  altitude  of  this  whole  basin  is  from  one  thousand  to  two 
thousand  feet  above  sea  level,  with  no  drainage  except  through  the  Co- 
lumbia and  its  alflueuts.  The  formation  '  is  basaltic,  sometimes  colum- 
nar, but  generally  irregular.  The  soil  varies  in  depth  and  easily  crum- 
bles to  an  impalpable  powder,  which  is  frequently  impregnated  with 
alkali,  crystallizing  by  evaporation  and  remaining  during  the  dry  season 
as  an  efflorescence.  The  streams  often  run  through  caiions  fifteen 
hundred  feet  deep,  which,  however,  are  so  narrow  as  to  be  not  easily  ob- 
served on  the  surface.  Strips  of  rich  alluvions  are  frequently  found  in 
these  caiions.  The  structure  of  these  basaltic  regions  does  not  give 
ground  for  any  judicious  hope  of  supplying  the  surface  moisture  by  ar- 
tesian wells.  Watering-places  are  ten  to  twenty,  and  often  fifty  miles 
apart.  Artificial  irrigation  has  not  been  attempted  on  any  considerable 
scale.  The  depth  of  the  canons  through  which  the  rivers  ilow  indicates 
that  the  level  of  the  water  is  so  far  below  the  soil  as  to  render  this  pro- 
cess, as  a  general  thing,  entirely  impracticable  in  this  region. 
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The  country  east  of  the  Columbia  presents  the  same  general  charac- 
teristics, being  of  the  same  basin.  From  the  southern  boundary  of  the 
Territory  to  the  Spokane  Biver,  a  distance  of  nearly  one  hundred  and  fifty 
miles,  is  found  a  vast  unbroken  prairie,  save  the  slopes  of  the  mountains, 
which  are  covered  with  evergreens.  The  surface  is  high,  rolling,  and 
irregular,  with  occasional  plains,  in  which  the  irregularities  seem  to 
have  been  shaved  off  by  glacial  action,  and  deposited  in  windrows  on 
lower  levels.  Between  the  Snake  and  Spokane  Rivers  the  soil  has  thus 
been  swept  off  from  large  tracts,  and  piled  in  heaps  resembling  hay- 
stacks. 

North  of  the  Spokane  River,  however,  the  geology,  topography,  and 
climate  undergo  a  remarkable  change.  The  basaltic  formation  gives 
place  to  quartz,  slate,  and  limestone.  The  surface  breaks  into  hills  and 
valleys,  with  fair  supplies  of  timber,  and  indicates  a  very  hopeful  agri- 
cultural character.  The  Walla- Walla  Yalley,  in  the  southeast  corner, 
embraces  a  million  acres  of  excellent  arable  land,  and  has  quite  a  nu- 
merous population.  In  this  valley  improved  land  commands  $2  per 
acre,  presenting  great  facilities  for  either  cultivation  or  grazing.  Wheat, 
hay,  and  apples  are  the  principal  crops  thus  far  raised.  Wheat  is  raised 
by  nearly  all  the  farmers,  and  averages  25  bushels  per  acre ;  the  yield 
of  the  entire  valley,  for  1867,  was  75,000  bushels,  about  55,000  being 
winter  wheat.  Oats  average  30  bushels ;  corn,  40  bushels ;  rye,  20  bush- 
els; peas,  40  bushels ;  beans',  36  bushels ;  potatoes,  300  bushels:  sweet 
potatoes,  200  bushels ;  turnips,  300 bushels:  carrots,  1,000  bushels;  par- 
snips, 800  bushels;  cabbages,  20,000  pounds;  hay,  2£  tons.  Fruit  cul- 
ture promises  to  rival  the  crops  of  the  most  favored  localities  of  Western 
Washington.  Apple  trees  average  250  pounds  each,  in  the  fourth  year 
after  planting ;  peaches,  200  pounds;  pears,  250;  plums,  250;  cherries, 
250,  &c.  Small  fruits  present  encouraging  averages.  Peaches  are  very 
thrifty,  and  command,  at  present,  $4  to  $12  in  gold  per  bushel;  but 
these  high  prices  cannot  continue  when  the  culture  becomes  general. 

Beef  and  wheat  are  the  chief  exports  of  the  Walla- Walla  Valley.  Its 
excellent  grazing  facilities  give  great  advantage  in  production,  while 
the  presence  of  large  mining  populations  in  Montana  and  Idaho  affords 
excellent  markets.  In  the  Columbia  and  Pelouse  Valleys  are  many 
bodies  of  excellent  land,  which,  when  brought  under  cultivation,  will 
probably  present  results  equal  to  those  of  the  Walla- Walla. 

The. climate  of  Eastern  Washington,  in  regard  to  temperature,  is  about 
on  a  par  with  that  of  the  portion  of  Pennsylvania  which  lies  within  the 
same  geographical  parallels  as  Utah,  Nevada,  and  Northern  California. 
The  average  annual  fall  of  rain,  however,  is  but  one-fourth  of  that  ot 
the  Puget  Sound  basin.  Coal  of  excellent  quality  is  found  both  east 
and  west  of  the  Cascades. 

The  timbered  lands  of  the  Territory  embrace,  in  round  numbers, 
twenty  millions  of  acres,  and  the  prairie  lands  twenty  millions  more; 
the  waters  of  the  lakes,  bays,  inlets,  and  streams,  and  the  irreclaimable 
mountain  ranges,  about  five  millions  of  acres.  Of  arable  lands  there 
are  eight  millions  of  acres,  which,  with  ten  millions  of  grazing  lands, 
make  the  aggregate  of  eighteen  millions  available  for  agriculture.  Up 
to  June  30,  1869,  there  had  been  surveyed  in  Washington  5,063,775 
acres.  At  that  date  there  remained,  at  the  disposal  of  the  government, 
41,377,123.96  acres. 

Six  miles  of  railroad  have  been  completed,  and  one  hundred  and  fifty 
miles  have  been  projected  within  the  Territory.  The  completion  of  the 
North  Pacific  railroad  and  its  Oregon  branch  will  develop  great  re- 
sources and  attract  a  large  population. 
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UTAH. 

Utah,  since  the  transfer  of  portions  of  its  surface  to  Nevada  and  Wy- 
oming, embraces  an  area  of  eighty-four  thousand  four  hundred  and  sev- 
enty-six square  miles,  or  54,064,040  acres.  Its  maximum  length  is  three 
hundred  and  forty-five  miles,  with  an  average  breadth  of  two  hundred 
and  fifty.  It  is  divided  into  two  distinct  regions  by  the  Wahsatch  range 
of  mountains,  which  traverses  it  from  north -east  to  south-west. 

The  eastern  section  is  a  part  of  the  great  basin  drained  by  the  Colo- 
rado of  the  West.  This  basin  is  an  elevated  plateau,  which  has  a  gen- 
eral level  from  four  thousand  to  six  thousand  feet  above  the  sea,  and  is 
frequently  broken  by  mountain  ranges  and  by  isolated  peaks,  rising 
from  two  thousand  to  seven  thousand  feet  above  the  general  surface. 
Of  the  continuous  chains  the  Uintah  mountains,  projecting  from  the 
Wahsatch  range  almost  directly  east  to  the  northwest  corner  of  Colorado 
Territory,  is  the  most  prominent.  The  crossing  of  the  various  ridges 
and  highlands,  by  the  Colorado  and  its  affluents,  gives  rise  to  a  very 
remarkable  feature  in  the  topography  of  this  region,  the  deep  canons. 
These  are  narrow  chasms,  cut  by  the  river  courses  through  successive 
strata,  often  embracing  the  hardest  rocks.  The  celebrated  Grand  Canon 
forms  a  sort  of  funnel  mouth  to  the  beautiful  valley  in  which  Green  and 
Grand  Eivers  unite  to  form  the  Colorado.  It  extends  about  400  miles 
through  Arizona  and  Nevada,  with  vertical  walls  rising  from  five  hun- 
dred to  fifteen  hundred  feet,  the  exterior  banks  rising,  in  some  localities, 
nearly  a  mile  above  the  river  bed.  These  walls  consist  mostly  of  lime- 
stone and  sandstone,  but  frequently  present  deposits  of  very  excellent 
marble  and  granite. 

The  Colorado  and  its  constituent  streams,  Green  and  Grand  Eivers, 
receive  about  two  hundred  minor  affluents,  the  united  volume  of  which 
rushes  with  rapid  current  through  the  narrow  cailons,  but  enlarges  into 
broad,  placid  streams  in  the  lowlands  further  down.  This  basin  is  but 
little  known,  its  uninviting  character  having  repelled  settlement,  while 
its  exploration  so  far  has  been  but  limited  and  superficial.  Large  por- 
tions of  the  soil  are  known  to  be  arid  wastes  and  alkali  flats.  The 
depth  of  the  caiions  indicates  that  the  water  level  is  too  low  for  pur- 
poses of  general  irrigation,  at  least  upon  any  principles  now  known. 
Fine  bodies  of  fertile  land  are  found  on  the  margin  of  streams,  which 
might  be  enlarged  by  the  limited  facilities  of  irrigation.  Still  wider 
areas  are  probably  available  for  grazing.  From  the  present  indications, 
however,  Eastern  Utah  will  never  be  of  any  great  agricultural  value. 

In  announcing  this  opinion,  it  is  well  to  call  to  mind  the  frequent 
failures  that  have  been  made  in  prognosticating  the  future  agricultural 
value  of  unsettled  and  consequently  unknown  portions  of  the  public 
domain.  Mr.  Webster,  in  advocating  the  admission  of  California  into 
the  Union,  did  not  feel  warranted  in  estimating  an  agricultural  area  in 
the  State  of  over  twelve  million  acres,  but  by  the  estimates  of  the  most 
intelligent  statisticians  of  that  State,  its  agricultural  area  is  little  less 
than  ninety  millions  of  .a^res,  of  which,  at  least,  forty  millions  are  fit  for 
the  plow.  The  remarkable  success  of  Mormon  agriculture  in  the  great 
Salt  Lake  Valley,  and  the  changes  which  an  intelligent  and  persistent 
industry  has  wrought  in  the  face  of  an  arid  desert,  give  some  reason 
to  hope  that  the  first  impressions  in  regard  to  the  Colorado  basin  will 
be  reversed  as  our  knowledge  of  the  country  increases.  The  so-called 
great  American  Desert,  the  monument  of  geographical  ignorance  and 
prejudice  of  the  past,  has  shrunk  to  so  small  proportions  before  the  pro- 
gress of  later  discoveries,  that  it  is  now  questioned  whether  there  ia 
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any  portion  of  our  national  territory  that  cannot,  by  improved  processes 
jf  culture,  be  made  the  home  of  a  large  civilized  population. 

The  region  west  of  the  Wahsatch  range  is  also  an  elevated  plateau, 
but  it  presents  several  remarkable  chorographical  and  topographical 
differences.  It  constitutes  a  part  of  the  Great  Salt  Lake  basin — a  region 
nearly  circular  in  shape,  with  a  radius  of  three  hundred  miles,  walled 
in  by  the  Wahsatch  and  Sierra  Nevada  ranges  on  the  east  and  west,  and 
by  their  connecting  off-shoots  on  the  north  and  south.  This  great  val 
ley  differs  from  the  eastward  basis  in  having  no  outlet  for  its  waters. 
The  Jordan,  Ogden,  Bear  and  Weber  Rivers,  with  many  smaller  streams, 
empty  into  Great  Salt  Lake,  a  large  body  of  water  ninety  miles  long  by 
thirty  wide,  with  the  strongest  saline  infusion  known  on  the  face  of  the 
earth.  Animal  bodies  will  not  sink,  and  fish  cannot  live  in  its  dense 
waters.  Its  shores,  in  places,  seem  to  be  solid  deposits  of  chloride  of 
sodium.  It  contains  several  islands  studded  with  high  mountains,  upon 
which,  strangely  enough,  fresh  water  streams  and  springs  have  induced 
the  growth  of  rich  grasses,  affording  an  excellent  grazing  area. 

Perhaps  no  region  was  more  uninviting  for  settlement  than  was  this 
entire  region  on  the  arrival  of  the  great  Mormon  immigration  in  1847. 
It  was  then  within  the  Mexican  republic,  and  promised  a  refuge  from 
the  hated  jurisdiction  of  the  United  States.  Within  a  year  and  a  half^ 
however,  the  treaty  of  Guadalupe  Hidalgo  made  them  again  unwilling 
and  disloyal  subjects  of  the  general  government.  Settiug  up  a  peculiar 
institution  and  organizing  a  society  upon  the  basis  of  the  most  complete 
centralization  of  spiritual  and  temporal  power,  they  grappled  with  the 
physical  difficulties  of  the  case  with  a  heroism  and  practical  intelligence 
that  have  extorted  unwilling  applause.  The  soil  was  sterile,  acrid,  alka- 
line, but  its  innate  stores  of  fertility  were  brought  out  by  persistent  irri- 
gation. Grasses  and  cereals  were  sown,  and  trees  were  planted;  the 
excessive  radiation  which  had  dispelled  the  rain  clouds  was  arrested,  and 
the  climate  was  soon  perceptibly  ameliorated.  A  score  of  years  has  suf- 
ficed to  make  "  the  desert  blossom  as  the  rose."  Bain-fall  has  increased, 
and  its  preponderance  over  evaporation  is  shown  by  the  perceptible  rise 
in  the  level  of  Great  Salt  Lake,  which  is  reliably  reported  at  one  foot 
per  annum.  The  steamer  now  visits  points  hitherto  inaccessible.  These 
facts  are  decisive  as  to  the  operation  of  ameliorating  causes  which,  it  is 
hoped,  will  ultimately  revolutionize  the  physical  characters  of  this  whole 
region.  Its  facilities  of  irrigation  give  it  very  great  advantages  over 
Eastern  Utah. 

In  cereal  and  fruit  production  this  Territory  has  already  attained  a 
remarkable  eminence.  Horticulture  is  also  advancing  with  great  rapid- 
ity. The  operations  of  all  braches  of  agriculture  are,  however,  seriously 
annoyed  by  the  prevalence  of  grasshoppers.  Almost  one-fourth  of  the 
crops  of  wheat,  barley,  oats,  and  corn,  in  1868,  was  destroyed  by  the 
locusts.  The  excessive  production  of  grasshoppers  is  shown  by  an  ex- 
treme case,  about  two  hundred  larvae  being  detected  in  a  cubic  inch  of 
dirt  in  the  vicinity  of  Salt  Lake  City.  A  singular  method  of  destroying 
them  is  the  excavation  of  ditches,  into  which  thje  insects  arc  diiveu  by 
millions  and  buried.  They  are  also  driven  into  creeks,  traps  of  gunny 
sacks,  netting,  and  baskets,  set  for  their  destruction.  On  one  small  stream 
twenty  bushels  a  day  have  been  destroyed,  the  insects  being  about  the 
size  of  house-dies.  One  farmer,  having  buried  eighty  bushel.*,  succeeded 
in  raising  fine  crops. 

The  fruit  culture  of  Utah  is  very  promising.  In  addition  to  the  spe- 
cies imported  by  the  Mormons  from  the  States,  several  semi-tropical  fruits 
of  great  richness  and  delicacy  arc  grown.    Apricots,  pomegranates, 
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peaches,  apples,  plums,  &c,  seem  to  grow  thrifty  in  spite  of  the  insects. 
Grape  culture  is  assuming  considerable  prominence,  and  wine-making  is 
becoming  extensive.  Oue  village  last  year  reported  four  thousand  gal- 
lons. The  length  and  equability  of  the"  heated  term,  with  the  facility  of 
regulating  the  application  of  moisture  by  irrigation,  tend  to  produce  a 
remarkably  sweet  and  tender  grape,  thoroughly  elaborating  its  juices. 
Silk  culture  is  also  well  adapted  to  this  region.  The  white  mulberry 
thrives,  and  the  climate,  in  addition  to  its  equability,  is  especially  free 
from  explosive  electricity. 

The  following  data  of  1863  throw  light  upon  the  recurrence  of  seasons 
at  St.  George,  in  Utah :  July  15,  apricots  ripe;  June  15,  noon  tempera- 
ture 105°  Fah.  in  the  shade ;  July  7,  ripe  figs ;  July  6,  wall  cherries  ripe ; 
July  8,  Isabella  grape  colors ;  July  8,  tomatoes  ripe ;  July  10,  first  ripe 
peach  and  Japan  lilies  in  bloom;  July  12,  white  Chasselas  grapes  ripe; 
August  1,  Old  Mission  begins  to  ripen  and  Black  Hamburg  to  color;  Oc- 
tober 20,  pomegranates  ripen. 

The  results  already  indicate  an  agricultural  capacity  in  this  appar 
ently  desert  region  which  promises  to  render  it  capable  of  supporting 
a  large  civilized  population.  Manufactures  have  assumed  consider- 
able importance,  embracing  a  very  considerable  range  of  industry.  Three 
cotton  mills,  one  woolen  factory,  one  hundred  flouring  mills,  and  fifty 
lumber  mills  are  in  successful  operation,  besides  manufactures  of  agri- 
cultural implements,  steam  machinery,  furniture,  &c.  The  extension  of 
railroad  facilities,  by  the  completion  of  the  initial  transcontinental  line, 
has  greatly  stimulated  settlement  in  this  part  of  the  country.  The  hos- 
tile attitude  of  the  Mormon  community  has  thus  far  repelled  the  Gentile 
element;  but  internal  dissension,  co-operating  with  outside  pressure, 
promises  to  undermine  this  hostile  imperium  in  imperio,  and  to  open  this 
eligible  region  to  general  settlement. 

Of  the  total  area  of  Utah,  2,525,872  acres  have  been  surveyed,  leaving 
51,539,203  unsurveyed  on  the  30th  of  June,  1869.  The  number  of  acres 
remaining  unsold  and  unappropriated  at  that  date  was  48,820,427.  The 
natural  timber  lands  comprise  about  2,000,000  acres,  but  large  areas  are 
every  year  planted  in  orchards  or  timber  of  some  sort.  Of  the  amount 
of  land  capable  of  cultivation  or  suited  to  agriculture,  it  would  be  impos- 
sible to  give  even  an  approximate  estimate. 

NEW  MEXICO. 

New  Mexico,  situated  between  the  parallels  31°  20'  and  37°  north, 
and  between  the  meridians  103°  and  109°  west  from  Greenwich,  covers 
an  area  of  one  hundred  and  twenty-one  thousand  two  hundred  and  one 
square  miles,  or  77,508,640  acres,  being  three  hundred  and  fifty-two  miles 
long  from  north  to  south,  with  a  breadth  of  three  hundred  and  thirty- 
two  miles.  Its  leading  feature  is  a  series  of  high  plateaus  intersected 
by  frequent  mountain  ranges,  and  deeply  creased  with  valleys  of  sev- 
eral important  rivers. 

The  Kio  Bravo  del  Norte,  or,  as  it  is  commonly  called,  the  Kio  Grande. 
traverses  the  Territory  from  north  to  south,  dividing  it  into  two  unequal 
portions.  Its  basin,  flanked  on  the  east  and  west,  respectively,  by  the 
Eocky  and  Sierra  Madre  ranges,  varies  in  breadth,  being  forty  miles  wide 
at  the  Colorado  frontier,  though  often  narrowing  to  a  few  miles  in  width. 
From  Bernalillo  to  the  limits  of  the  Territory  the  average  width  perhaps 
does  not  exceed  two  or  three  miles  of  arable  bottom  land,  generally 
very  fertile.  The  following  statements,  chiefly  taken  from  a  pamphlet 
on  New  Mexico,  by  Hon.  Charles  P.  Clever,  formerly  delegate  from  this 
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Territory,  give,  perhaps,  a  more  correct  condensed  description  of  its  out- 
lines than  can  be  found  elsewhere. 

West  of  the  Eio  Grande  is  a  region  of  table-lands,  called  mesas,  with 
broad  valleys  between  them.  In  some  cases  their  escarpments  are  so 
abrupt  as  to  stand  out  from  the  landscape  like  Titanic  fortresses. 
Ranges  of  peaks  and  ridges  intersect  this  region,  some  of  them  deeply 
seamed  with  lava  streams  from  extinct  volcanoes.  In  the  south-west  a 
range  of  high  mountains  extends  far  into  Arizona. .  The  western  slopes  of 
this  region  give  rise  to  the  leading  affluents  of  the  great  Colorado  of  the 
West.  East  of  the  Eio  Grande  the  Territory  is  intersected  by  a  number 
of  subordinate  ranges  or  Cordilleras  of  the  Rocky  Mountain  system, 
running  in  a  general  north  and  south  direction ;  these  are  lost  through 
wide  spaces  in  the  surrounding  table-lands,  but  reappear  in  isolated 
peaks  or  in  abbreviated  sierras.  From  thfc  most  easterly  of  these 
ranges  vast  steppes,  like  terraces,  descend  gradually  eastward,  forming 
the  great  Llano  Estacado  or  Staked  Plains.  Through  these  steppes,  in 
the  lapse  of  ages,  the  rivers  and  smaller  streams  have  worn  deep  chan- 
nels, and  grooved  out  wider  basins  of  surpassing  beauty  and  fertility. 
The  largest  of  these,  the  Pecos,  traverses  the  eastern  portion  of  the  Ter- 
ritory and  empties  into  the  Rio  Grande,  in  the  State  of  Texas,  below 
the  thirtieth  parallel.  The  north-eastern  part  of  the  Territory  is  drained 
by  the  Canadian  and  its  branches  into  the  Arkansas  River. 

The  mountains  present  several  lofty  peaks ;  in  the  Sierra  Madre  range 
Mount  Taylor  rises  to  an  altitude  of  sixteen  thousand  feet  above  the 
sea.  The  mountains  all  through  the  Territory  are  clad  in  forests  of  pine, 
spruce,  cedar,  fir,  and  kindred  trees.  The  aspen  is  found  at  high  ele- 
vations and  in  great  quantities.  The  foot-hills  and  a  portion  of  the 
mesas  are  covered  with  the  pilion  interspersed  with  the  cedar.  Along 
the  rivers  and  streams  the  natural  growth  is  made  up  principally  of 
cotton-wood,  sycamores,  hackberry,  willow,  wild  grape  vines,  &c.  Along 
some  of  the  southern  water-courses  oak  and  walnut  are  found  in  limited 
quantities.  High  up  all  these  ranges  nutritive  grasses  grow  in  great 
luxuriance,  the  low  latitude  largely  compensating  for  high  altitude.  The 
mesas  are  covered  with  them,  and  even  in  the  forests  they  have  an  irre- 
pressible growth.  While  covered  with  snow  at  high  altitudes^  they  are 
preserved  in  full  richness,  awaiting  the  grazing  season  in  the  spring,  when 
they  afford  excellent  pasture.  The  most  abundant  of  the  species  of  grass 
on  the  mesas  is  the  grama,  celebrated  for  its  nutritious  qualities.  In- 
stead of  wilting  and  losing  its  value  during  cold  weather,  it  becomes 
cured  on  the  stalk,  affording  a  very  excellent  support  for  live  stock. 
To  these  superior  facilities  for  stock-raising  may  be  added  a  climate 
destitute  of  the  cold  storms  and  bleaching  rains  of  the  region  farther 
north,  and,  at  the  same  time,  free  from  the  parching  heats  of  lower 
lands  in  the  same  latitude.  The  diseases  incident  to  the  herding  of 
sheep  and  cattle  in  close  barns  and  small  yards  during  cold  weather  are 
entirely  avoided  by  the  wide  range  afforded  by  these  mesas  and  valleys, 
and  by  driving  the  flocks  further  southward  in  extreme  cold  weather. 
The  change  of  pastures  secured  by  these  temporary  migrations  consti- 
tutes another  element  of  great  advantage  to  stock-raising. 

The  native  sheep,  although  affording  profitable  investment  for  capi- 
tal and  labor  under  the  old  Mexican  regime,  will  soon  be  supplanted  by 
imported  breeds.  Ample  labor  to  meet  the  demands  of  the  rude  pas- 
toral industry  of  the  Territory  is  supplied  by  the  emancipated  peons  at 
low  rates.  Owing  to  the  small  outlay  required,  sheep  husbandry  con- 
tinues profitable  under  the  primitive  conditions  still  existing,  notwith- 
standing the  distance  ef  the  markets. 
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The  quality  of  both  mutton  and  wool  produced  is  of  a  superior  char- 
acter. The  wool  clip  of  1867  amounted  to  two  and  a  half  million  pounds 
and  has  since  increased.  In  San  Miguel  County,  the  best  for  pastur- 
age in  the  Territory,  about  three  hundred  thousand  sheep  are  owned, 
and  during  part  of  the  year,  including  these,  from  seven  hundred  thou- 
sand to  eight  hundred  thousand  are  pastured.  The  average  yield  of 
wool  to  the  sheep  is  about  one  and  a  half  pound  washed.  Average 
price  per  head,  two  dollars.  The  average  weight  of  the  carcass,  net, 
when  butchered,  as  ascertained  by  the  commissary,  is  twenty-seven 
pounds.  The  annual  increase,  including  ordinary  losses,  is  seventy-five 
per  cent. 

This  industry  is  crippled,  however,  by  the  difficulty  of  getting  it  to 
market,  transportation  costing  as  much  as  the  original  value  of  the 
wool.  The  establishment  of  a  thorough  system  of  home  manufactures 
would  save  this  enormous  expense.  Woolen  manufacture  has  already 
been  introduced  into  Mora  county,  with  very  satisfactory  results,  and  it 
is  thought  that  this  judicious  movement  will  assume  still  greater  pro- 
portions. The  same  richness  and  cheapness  of  the  elements  of  subsist- 
ence and  care  of  live  stock  apply  no  less  to  cattle,  horses,  mules,  and 
swine,  than  to  sheep.  The  vast  supply  of  beef  that  has  been  opened  up 
to  the  nation  by  the  construction  of  the  Kansas  Pacific  railroad  has  al- 
ready met  a  pressing  public  necessity.  Cattle  raised  in  Texas  can  be 
purchased  at  $12  to  $14  per  head,  in  currency,  and  in  six  or  eight 
weeks  driven  to  the  railroad  shipping  station  for  $2  per  head  additional. 
Transportation  to  Chicago  costs  about  $150  per  car-load,  affording  the 
beef  on  the  hoof  at  four  cents  per  pound,  with  broad  margins  to  all  par- 
ties. The  extension  of  this  railroad  along  either  of  its  projected  alter- 
native routes,  or  the  construction  of  any  one  of  the  other  southern  lines 
of  Pacific  railway  now  before  the  public,  would  open  up  to  the  nation 
an  enormous  supply  of  animal  food,  and  develop  the  resources  of  one  of 
the  most  eligible  regions  on  the  continent.  The  small  native  breeds 
would  soon  be  supplanted  by  fine  imported  stocks,  and  this  branch  of 
agricultural  enterprise  in  New  Mexico  would  assume  proportions  de- 
manded by  our  rapid  national  growth.  The  crop-raising  interests  of  the 
Territory  give  promise  of  a  development  no  less  cheering.  The  valleys 
of  the  rivers  embrace  large  bodies  of  bottom-land  immediately  available 
for  cultivation.  Irrigation  has  added  a  large  productive  area  in  the 
hill-sides  and  mesas,  and  gives  promise  of  a  still  greater  extension  of  its 
beneficial  influence ;  for,  wherever  the  land  can  be  irrigated,  it  is  pro- 
ductive. This  process  dates  baek  to  the  commencement  of  Spanish 
settlement  in  the  country,  and  has  long  since  been  reduced  to  a  regular 
system.  The  usual  method  of  irrigation  involves,  first,  the  construction 
of  a  main  canal  or  ditch,  at  public  expense,  sufficient  for  the  wants  of  a 
local  community,  through  the  more  elevated  localities.  From  this  canal, 
called  acequia  madre,  each  farmer  runs  a  ditch  of  capacity  suited  to  the 
extent  of  his  farming  operations.  If  the  supply  of  water  is  limited,  the 
allotment  of  each  individual  is  regulated  by  public  authority ;  each  pri- 
vate ditch  distributes  its  water  over  successive  portions  of  the  farm,  en- 
abling one  person  to  irrigate  five  acres  per  day  under  favorable  circum- 
stances. On  uneven  ground,  or  with  scant  supply  of  water,  of  course 
great  deductions  must  be  made  from  this  estimate.  The  necessity  of 
irrigation,  however,  seems  to  be  less  imperative  as  the  settlement  of  the 
cguutry  enlarges.  The  same  ameliorating  climatic  influences  which  are 
observable  in  Colorado  are  not  less  operative  in  Northern  New  Mexico. 
The  rivers  are  presenting  larger  volumes,  and  intermitting  streams  are 
becoming  constant  in  the  discharge  of  their  waters.    In  some  localities 
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aoequias  are  allowed  to  fall  into  dilapidation  for  lack  of  use.  As  late  as 
1862  and  1863  the  Arkansas  River  was  dry  from  the  Pawnee  to  the  Cim- 
arron crossing,  but  such  a  thing  has  not  been  known  since.  Seven  or 
eight  years  ago  the  Pecos  would  dry  up  during  the  summer  heat,  but 
this  fact  is  no  longer  observable.  The  Vermejo,  Rayado,  and  other  trib- 
utaries of  the  Canadian  River  have  evidently  been  sending  down  larger 
average  volumes  of  water  during  the  past  six  or  eight  years  than  form- 
erly. In  1868,  the  crops  along  the  Rayado  were  iujured  by  the  rains. 
The  same  thing  occurred  at  Piiia  Blanca  in  1869,  the  rains  washing  the 
soil  on  the  crops.  But  while  this  change  is  going  on  in  parts  of  the  Ter- 
ritory, the  reverse  appears  to  be  the  case  in  other  sections,  as  the  high, 
broken,  marly  tracts  where  the  scanty  cedar  growth  is  being  stripped 
off.  It  is  a  common  expression  of  the  Mexicans  and  Indians  that  u  the 
Americans  always  bring  rain."  The  cereals  in  the  bottoms  and  on  the 
irrigated  hill-sides  yield  abundant  crops.  Corn,  wheat,  barley,  and  oats 
are  the  staples.  Spring  wheat  is  generally  cultivated,  for  the  reason 
that  the  lands  are  not  fenced,  and  the  snows  of  winter  do  not  fall  deep 
enough,  nor  lie  long  enough  to  protect  the  growing  crops.  Two  kinds  of 
wheat  are  reported,  viz :  the  New  Mexico  wheat,  a  dark,  small  grain, 
and  the  Sonora  wheat,  much  lighter.  The  former  is  heavier  and  more 
substantial ;  the  latter  ripens  earlier,  and  yields  a  whiter  flour.  In  the 
central  parts  of  the  Territory,  sowing  is  done  in  March,  and  harvesting 
in  July  and  August.  To  the  northward  the  seed-time  is  as  late  as  the 
1st  of  May,  and  the  harvest  is  gathered  between  the  25th  of  August  and 
the  10th  of  November.  Peas  and  beans  are  extensively  cultivated,  the 
crops  yielding  a  profit  of  fifty  per  cent,  with  but  little  labor. 

In  the  Taos  Valley  there  are  about  10,000  acres  of  arable  land,  mostly 
under  cultivation  in  wheat  and  corn.  This  is  probably  the  best  wheat 
section  in  the  Territory,  the  Moro  Valley  being  the  next  best.  In  San 
Miguel  County  corn  is  the  principal  crop.  Grapes  grow  well  from 
Bernalillo  southward,  and  many  vineyards  are  being  planted  which  will 
doubtless  prove  remunerative.  The  produce  in  1867  was  40,000  gallons; 
in  1868  about  100,000  gallons.  Several  Americans,  anticipating  the  con- 
struction of  a  railroad,  have  planted  vineyards.  Peaches  and  apples 
produce  well,  especially  from  Albuquerque  southward.  Cabbages  have 
been  raised  at  Santa  Fe  weighing  fifty-six  pounds,  and  beets  at  Masilla, 
one  of  which  reached  seventy-three  pounds.  Other  fruits,  gielons,  pump^ 
kins,  frijoles,  and  most  vegetables  of  the  Middle  and  Western  States  may 
be  raised  in  parts  of  the  Territory.  The  finest  onions  perhaps  of  the  world 
are  produced  here,  pearly  white,  large  size,  and  excelling  those  of  any 
other  country  in  flavor.  Sweet  potatoes  have  been  raised  in  the  south- 
ern portion,  and  cotton  was  formerly  successfully  grown  at  Algodones. 
Many  medicinal  roots  can  be  raised  in  this  Territory  of  a  better  quality 
than  in  any  other  portion  of  the  Union,  except  portions  of  California, 
the  average  strength  in  many  cases  being  considerably  above  the  stand- 
ard of  the  pharmacopoeia.  The  agricultural  processes  and  implements 
in  New  Mexico  are  generally  of  a  very  rude  and  primitive  character,  a 
full  century  behind  the  age.  The  plow  in  general  use  consists  of  a 
wooden  polo  with  a  sharp  iron  point  and  a  wooden  handle.  The  drilling 
process  of  seeding  is  entirely  unknown.  Threshing  is  done  by  the 
tramping  of  horses,  mules,  sheep,  or  goats,  involving  a  great  loss  of 
grain  and  straw.  The  governor  of  the  Territory,  in  his  annual  message 
to  the  legislature  in  1867,  sharply  censures  the  unprogressive  character 
of  New  Mexican  agriculture,  and  warmly  welcomes  the  arrival  of  Amer- 
ican settlers  from  the  States.  A  large  immigration  had  been  received 
during  that  year,  especially  in  the  Eio  Bonito  Valley,  one  of  the  finest 
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in  the  Territory,  in  the  Eio  Charmer  Valley  on  the  northwest,  and  on 
the  Mimbres  river  in  the  southeast.  The  depredations  of  wild  Indians, 
many  of  them  beneliciariesof  the  general  government  under  treaty  stip- 
ulations, have  restrained  settlement  in  some  of  the  most  desirable  por- 
tions of  the  Territory.  The  annual  loss  to  which  the  old  Mexican  popu- 
lation has  submitted  for  ages  from  these  savage  freebooters,  in  live 
stock  and  grain,  to  say  nothing  of  wholesale  murders  and  devastations, 
is  almost  incredible.  The  Indians  infesting  these  regions,  especially  the 
Apaches,  Navajos,  Comanches,  and  their  kindred  tribes,  are  the  most 
formidable  foes  of  civilization  on  the  American  continent.  The  moun- 
tainous character  of  the  country  has  favored  their  operations,  presenting 
retreats  to  which  the  timid  Mexicans  dare  not  follow  them.  The  advent 
of  American  settlers  in  force,  and  the  extension  of  our  social  system 
over  this  country,  will  soon  overpower  this  destructive  element,  and  se- 
cure the  reign  of  peaceful  industry  j  and  the  planting  of  trees  and 
ornamenting  the  grounds  around  their  homes,  a  thing  wholly  neglected 
and  abjured  by  the  Mexican  population,  will  not  only  assist  in  increasing 
the  moisture,  but  will  give  to  the  beautifid  valleys  a  character  thus  far 
wholly  unknown.  This  American  immigration  is  increasing.  Already 
it  has  introduced  the  higher  elements  of  scientific  agriculture.  The 
fruits  of  the  older  portions  of  the  country  have  been  introduced,  and  the 
native  fruits  have  b<*en  improved  by  grafting.  A  fine  scope  for  the  cul- 
tivation of  rich  semi-tropical  fruits  has  been  developed.  This  progres- 
sive movement  is  yet  of  small  proportions  but  encouraging  for  the  fa* 
ture.  The  extension  of  railway  communications  will  realize  the  most 
sanguine  anticipations  in  regard  to  the  growth  of  New  Mexico. 

The  population  of  the  Territory  is  about  115,000,  not  including  Indians. 
A  very  large  portion  of  the  soil  had  been  granted  by  the  Mexican  gov- 
ernment to  private  owners  prior  to  the  acquisition  of  territorial  rights 
by  our  government.  The  terms  upon  which  lands  may  be  had  of  these 
proprietors  vary  with  *,heir  necessities.  In  some  counties  scarcely  any 
settled  price  can  be  named.  If  a  person  manifests  any  anxiety  to  pur- 
chase, he  is  asked  an  exorbitant  price.  If  a  proprietor  is  anxious  to 
sell,  he  can  command  but  a  small  proportion  of  the  real  value.  Since  the 
inauguration  of  our  public-land  system,  Indian  and  Puebla  and  other 
private  land  grants  have  been  confirmed  to  the  extent  of  2,299,674.26 
acres;  of  which,  however,  only  S0,985  acres  have  been  located  by  public 
survey.  The  entire  amount  of  land  surveyed  up  to  June  30,  1869,  was 
3,114,731.77  acres.  There  yet  remain  for  disposal  by  the  government 
70,704,558  acres.  There  are  at  least  10,000,000  acres  of  arable  land, 
and  50,000,000  acres  of  grazing  land. 

ARIZONA. 

Arizona  is  about  three  hundred  and  eighty  miles  long  from  north  to 
south,  with  a  breadth  of  three  hundred  miles,  embracing  an  area  of 
one  hundred  and  thirteen  thousand  nine  hundred  and  sixteen  square 
miles,  or  72,906,210  acres.  This  Territory  embraces  the  lower  portion  of 
the  great  basin  drained  by  the  Colorado  of  the  West.  It  is  subdivided 
by  the  subordinate  valleys  of  this  basin,  each  taking  the  name  of  an 
affluent  of  the  great  river.  Considerable  topographical  information  has 
been  collected  by  exploration,  but  experience  has  shown  that  the  reports 
of  even  the  most  careful  explorers  are  to  be  received  with  caution,  and 
that  no  very  accurate  general  knowledge  of  any  portion  of  our  public 
domain  has  been  acquired  prior  to  actual  occupation  and  settlement. 

The  Colorado  forms  the  west  boundary  of  the  Territory  from  the 
point  where  it  crosses  the  one  hundred  and  fourteenth  meridian  to 
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confluence  with  the  Gila.  This  great  river,  sometimes  called  the  Mis- 
sissippi of  the  West,  is  over  twelve  hundred  miles  long,  and  drains  three 
hundred  thousand  square  miles.  The  upper  portion  of  this  basin,  di- 
vided between  Colorado  and  Utah,  will  be  found  described  in  the  articles 
on  those  Territories.  A  remarkable  feature  of  this  upper  region — the 
depth  of  its  water  courses  below  the  general  land  surface,  precluding 
irrigation — is  not  observable  in  the  lower  valley.  It  has  long  been  sug- 
gested in  official  circles  that  the  Colorado  is  destined  to  reprodhce  on 
the  American  continent  the  historic  rdle  of  the  Nile  in  Egypt.  ,  It  is 
subject  to  an  annual  overflow  from  the  melting  snows  of  the  mountain 
ranges  which  flank  its  entire  valley,  with  an  average  elevation  of  several 
thousand  feet  above  sea  level.  These  overflows  cover  the  immediate 
valley  of  the  river,  or  perhaps  a  million  acres.  The  topography  of  the 
lower  valley  is  favorable  to  the  construction  of  irrigating  canals,  by 
which  this  immense  surplus  of  water,  rising  from  twenty-five  to  forty 
feet  above  the  ordinary  level,  may  be  utilized  on  a  grand  scale. 

The  celebrated  Colorado  Desert,  bordering  this  river  for  one  hundred 
and  fifty  miles,  is  several  feet  below  its  bed,  and  possesses  a  soil  com- 
posed of  alluvial  earths,  marls,  shells,  &c,  needing  only  the  stimulus  ot 
moisture,  co-operating  with  its  high  temperature,  to  awaken  a  very 
great  fertility.  There  is  no  reason  why  the  application  of  irrigating 
waters  to  tins  barren  surface  may  not  make  it  the  rival  of  ancient 
Egypt,  which  in  the  time  of  the  caliphs  was  called  the  Granary  of  the 
East,  and  supported  a  population  of  twenty  million  souls,  besides  ex- 
porting grain  to  all  the  surrounding  countries.  The  Colorado  soil  is  of 
equal  richness,  while  its  climate  is  still  more  genial  to  all  the  operations 
of  husbandry. 

The  Colorado  Valley  was  the  theater  of  early  Spanish  colonial  enter- 
prise. Along  the  Santa  Cruz,  a  tributary  of  the  Gila,  an  agricultural 
and  mining  population  had  established  itself  in  the  beginning  of  the 
eighteenth  century,  and  flourishing  settlements  were  planted  in  the 
main  valley  of  the  Gila  and  along  its  tributaries,  the  Salinas  and  the 
Eio  Verde.  The  relics  of  this  former  civilization  are  still  found.  The 
ruins  of  a  network  of  irrigating  canals  show  that  agriculture  was  pros- 
ecuted on  an  extensive  and  intelligent  scale.  Churches,  cities,  and 
plantations  now  in  ruins  speak  of  an  advanced  social  organization, 
which  has  perished  through  the  sullen  hostility  of  the  Mohaves  and 
Apaches,  or  through  the  persecution  of  the  revolutionary  governments 
of  Mexico.  This  great  valley  is  not,  then,  virgin  soil  for  Anglo-Saxon 
civilization. 

Its  most  northern  affluent  in  the  Territory,  the  Colorado  Chiquito,  or 
Little  Colorado,  rising  in  the  Sierra  Madre,  in  New  Mexico,  sweeps 
through  Northern  Arizona  in  a  wide  curve  of  400  miles,  penetrating 
several  minor  ranges  of  mountains  with  intervening  plateaus  and  rich 
bottom  lands.  It  offers,  to  a  considerable  extent,  the  same  facilities  for 
irrigation  which  characterize  the  parent  stream.  Extensive  belts  of 
timber  cover  the  mountains  and  hills,  and  large  areas  of  woodland  diver- 
sify the  great  upland  plains.  Very  considerable  tracts  of  rich  bottom 
lands  are  found  along  the  the  various  streams.  All  the  reliable  indica- 
tions drawn  from  reports  of  explorations  point  to  the  capacity  of  this 
region  to  support  a  largo  agricultural  population,  cither  by  crop-raising 
or  by  stock-raising. 

Bill  Williams's  Fork,  next  southward  of  the  Colorado  Chiquito,  rising 
in  the  Aquarius  Mountains,  flows  south-westerly  into  the  Colorado, 
receiving  several  minor  affluents.  The  valleys  of  these  streams  are 
reported,  on  good  authority,  as  well  adapted  to  cultivation,  while  tbo 
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neighboring  uplands  are  excellent  for  grazing.  The  most  prominent  of 
these  minor  valleys  is  the  Eio  Santa  Maria.  This  whole  basin  is  of  minor 
extent  as  compared  with  the  Colorado  Chiquito,  but  it  is  of  equal  value 
as  an  agricultural  region. 

The  Gila  and  its  affluents  constitute  an  extensive  river  system.  This 
stream  rises  in  New  Mexico,  flows  across  the  southern  part  of  the  Terri- 
tory, and  empties  into  the  Colorado  opposite  the  south-east  corner  of  the 
State  of  California.  Its  southern  branches  are  the  Rio  Santa  Cruz,  Eio 
San  Pedro,  and  Eio  San  Domingo.  On  the  north  side  the  most  prominent 
tributaries  are  the  Eio  Verde,  or  San  Francisco,  the  San  Carlos,  and  Eio 
de  los  Palos.  The  valley  of  the  San  Pedro,  over  one  hundred  miles  in 
length,  expands  in  many  places  to  a  wide  expanse  of  excellent  arable  land. 
Its  minor  tributaries  extend  this  agricultural  area  very  considerably, 
giving  scope  for  an  extensive  agricultural  settlement.  From  the  mouth  of 
its  affluent,  the  Arrowapa,  to  its  junction  with  the  Gila,  extends  a  beau- 
tiful, fertile,  and  well- wooded  region,  which  will  probably  attract  an  exten- 
sive immigration  as  soon  as  the  present  Indian  difficulties  are  settled. 
The  Santa  Cruz  Valley  is  wider  than  that  of  the  San  Pedro,  and  equally 
rich  and  well  timbered.  Both  these  valleys  are  supplied  with  running 
waters,  nutritious  grama  and  mesquite  grasses,  green  and  growing  at 
all  seasons.  The  Santa  Cruz  region  was  occupied  by  Spanish  Jesuit 
missionaries  as  early  as  the  year  1600,  the  ruins  of  whose  ecclesiastical 
and  agricultural  establishments  are  still  traced.  The  church  of  San 
Xavier  del  Bac  attests,  even  in  its  dilapidation,  a  wealth,  refinement, 
and  religious  public  spirit  which  argue  a  very  productive  industrial 
system,  and  a  healthy  social  order. 

When  the  power  for  mischief  now  wielded  by  untamable  savages  shall 
have  been  neutralized  and  subverted  by  a  sufficient  reinforcement  of  civi- 
lized population,  these  desert  areas  will  blossom  as  the  rose.  The  lazy 
Yumas  and  Mohayes,  taking  advantage  of  the  annual  overflows  of  the 
streams,  with  very  little  labor  and  by  very  rude  processes  of  culture, 
secure  a  subsistence.  The  main  portion  of  the  American  population 
is  located  in  the  central  parts  of  the  Territory  along  the  water-courses. 
The  character  of  pioneer  agriculture  is  well  known  lbr  its  wasteful  pro- 
cesses, and  its  lack  of  skill  as  compared  with  the  scientific  fanning 
of  the  older  States.  This  characteristic  is  not  wanting  in  the  essays 
already  made  in  the  cultivation  of  the  soil  of  Arizona.  Yet,  from  these 
ill-directed  and  imperfect  attempts,  very  encouraging  results  have  already 
been  realized.  Governor  Safford  states  that  the  yield  of  corn  averages 
from  thirty  to  sixty  bushels  per  acre;  and  that,  in  an  instance  of  supe- 
rior cultivation,  one  hundred  and  five  bushels  per  axsre  were  realized. 
Very  little  care,  he  states,  is  taken  in  preparing  the  soil  for  the  seed,  or  in 
the  subsequent  operations  of  culture.  Wheat,  barley,  and  oats,  vary  from 
forty  to  sixty  bushels  per  aore,  while  the  vegetables  grow  in  quantity  and 
quality  unsurpassed  in  any  part  of  our  country.  The  orange,  lemon, 
olive,  grape,  and  fig  yield  abundantly,  wjiile  in  the  uplands  the  apple 
and  peach  do  equally  well.  In  some  parts  of  t?he  Territory  the  soil 
yields  two  crops  per  annum  without  any  perceptible  diminution  of  its 
productive  power.  One  fawn  near  Tucson  has  been  in  cultivation  for 
near  one  hundred  years,  producing  two  crops  per  annum,  and  yields  to- 
day as  great  a  crop  as  ever,  without  manuring. 

Estimates  given  by  the  Commissioner  of  the  General  Land  Office,  in 
his  report  for  1868,  exhibit  5,000,000  acres  of  the  Territory  susceptible 
of  irrigation,  and  55,000,000  acres  grazing  lands ;  the  remaining  12,906,240 
a€res,  with  the  exception  of  portions  covered  by  permanent  bodies  of 
water,  consisting  of  inarable  plains  and  rough  and  broken  mountains. 
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The  supplies  of  timber  are  extensive,  while  large  deposits  of  mineral 
coal  are  reported  in  different  localities.  The  climate  is  warm,  but  so 
tempered  by  ocean  breezes  as  not  to  be  oppressive. 

Of  the  public  lands  there  have  been  surveyed^  up  to  June  30, 1869, 
686,028  acres.  The  amount  unsold  and  unappropriated  at  that  date  was 
68,855,890  acres.  The  southern  transcontinental  railway  routes  all  pass 
through  Arizona. 

The  progressive  impulses  of  civilization  will  sooner  or  later  compel 
the  completion  of  one  or  more  of  these  lines.  In  this  case  the  extension 
of  settlements  will  destroy  the  hostile  power  of  the  savage  tribes  and 
open  up  one  of  the  fairest  portions  of  our  public  domain. 


NOTES  FROM  RECENT  FRENCH  PUBLICATIONS. 

The  following  notes  from  official  and  other  publications  relating  to 
agriculture,  issued  recently  in  France,  are  brief  digests  of  the  reports 
and  papers,  and  the  opinions  presented  are  not  necessarily  adopted 
or  commended  by  this  Department.  Tho  intention  has  been  to  indi- 
cate the  spirit  and  tenor  of  the  original,  and  to  widen  the  field  of 
agricultural  inquiry  by  opening  new  and  foreign  views,  dissimilar  in 
some  cases  in  tone  and  color  from  those  to  which  we  have  been  accus- 
tomed. As  American  agriculture  acquires  enlargement  and  intellectual 
elevation,  its  field  of  observation  and  comparison  will  embrace  the  civ- 
ilized world,  and  the  scientific  deductions  and  experimental  data  of  all 
nations  will  be  appropriated  to  its  use.  The  foreigu  exchanges  of  the 
Department  will  hereafter  add  much  to  its  stores  in  this  direction, 

THE  AGRICULTURAL  CONGRESS  IN  PARIS. 

The  Revue  des  Deux  Monties  gives  a  synopsis  of  the  proceedings  of  a 
congress  of  agricultural  and  industrial  delegates  from  all  parts  of 
France,  held  in  Paris  in  December,  18G8.  The  first  busincss\of  the 
body  was  the  formation  of  a  National  Agricultural  Society. 

This  society  has  just  published  its  first  annual  report,  and  shown 
among  its  members  and  officers  tho  most  distinguished  agriculturists  of 
the  country.  Its  president,  M.  Drouyu  de  1'liuys,  late  miuister  of  foreign 
affairs,  writes  the  preface  of  the  work.  The  great  aim  in  the  establish- 
ment of  this  society,  as  stated  by  its  distinguished  president,  is  to  unite 
in  one  organization  all  the  agricultural  interests,  to  give  them  more 
force,  and  teach  them  the  habit  of  defending  themselves.  This  is  the 
greatest  effort  that  has  yet  been  made  in  this  direction  in  Prance. 

At  the  meeting  on  the  lGth  of  December  more  than  eighty  agricul- 
tural societies  of  the  provinces  sent  delegates.  After  organization  came 
discussion.  The  society,  in  the  order  of  its  work,  divided  itself  into  ten 
sections.  The  work  had  been  prepared  in  advance,  and  was  submitted 
by  each  section  to  general  vote. 

The  first  section,  on  agriculture  proper,  made  two  reports,  one  on  ma- 
nure, the  other  on  steam  labor.  The  assembly  passed  a  measure  without 
discussion  praying  for  the  abolition  of  all  tariff  on  fertilizing  matter,  and 
for  a  reduction  of  the  railway  charges  of  transportation  of  the  same; 
and  also  provided  a  prize  for  the  best  essay  for  utilizing  what  is  called 
human  manure  for  farming  purposes.  The  report  on  steam  labor  pro- 
posed to  establish,  at  the  expense  of  the  society,  a  public  competition  oi 
machines  for  labor. 

The  second  section,  on  cattle  economy,  was  iirst  occupied  with  the 
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contagious  typhus  of  horned  cattle,  which  has  recently  committed  such 
ravages  in  neighboring  countries.  The  assembly  approved  the  means  of 
protection  employed  by  the  government  in  pursuance  of  the  law  of  1866, 
especially  in  that  feature  which  accords  three-quarters  of  the  value  to 
the  proprietors  for  animals  slaughtered  for  public  utility.  A  proposition 
to  have  a  public  exhibition  at  Paris,  in  1870,  of  the  males  of  all  kiuds  of 
domestic  animals  provoked  lively  discussion,  and  was  referred  to  a 
committee. 

The  third  section,  on  vine-culture  and  wine-making,  was  chiefly  occu- 
pied with  local  tariffs. 

The  fourth  section  was  devoted  to  forest-culture. 

The  fifth,  seventh,  and  eighth  sections  did  not  have  sufficient  time  to 
make  out  reports. 

The  ninth  section,  on  rural  economy  and  legislation,  presented  seven 
reports  on  subjects  either  of  local  interest  only  or  containing  nothing 
especially  new. 

The  tenth  section,  on  agricultural  instruction,  offered  resolutions  in 
fevorof  the  re-establishment  of  the  ancient  National  Agricultural  Insti- 
tute, for  an  increase  of  schools,  for  the  creation  of  a  farm  school,  allow- 
ing participation  in  the  profits  to  the  students,  and  for  the  development 
of  agricultural  orphan  schools. 

RATIONS  ACCORDING  TO  WEIGHT  OF  DIFFERENT  ANIMALS. 

The  Soci6t6  Imp^riale  et  Centrale  publishes  an  article  on  the  quan- 
tity of  rations  which  should  be  given  to  animals  according  to  their  live 
weight.  They  are  divided  into  the  keeping,  the  growing,  the  fattening, 
and  the  mother  ration  ;  the  latter  being  destined  to  furnish  milk  to  the 
young.  The  ordinary,  or  keeping  ration,  varies  according  to  the  re- 
quirements of  each  organization,  but  much  more  according  to  size  and 
weight.  In  general  the  ration  should  increase  in  proportion  as  the  ani- 
mal diminishes  in  size.  In  birds  and  mammiferous  animals  the  animal 
heat  must  oscillate  between  thirty -six  and  forty-two  degrees  centigrade, 
in  order  that  all  the  phenomena  of  vitality  may  occur  with  regularity. 
This  heat  is  produced  immediately  and  only  by  combustion  of  the  hydro 
carbonic  matter  with  the  inhaled  oxygen ;  and  the  aptitude  of  heated 
bodies  to  cool  the  temperature  of  the  outside  air  is  in  inverse  proportion 
to  their  volume  or  size,  the  caloric  escaping  more  rapidly  in  proportion 
as  the  body  is  small.  Uuder  these  conditions  the  consumption  of  food 
must  be  increased  as  the  size  of  the  animals  decreases.  Numerous  ex* 
peri  in  en  ts  have  shown  that  a  cow  of  the  weight  of  750  to  800  kilograms 
is  sufficiently  fed  when  she  secures  a  ration  of  hay  of  two  and  a  half 
per  cent,  of  her  live  weight.  From  calculation  it  is  found  that  a  table 
of  the  percentage  of  food  required  for  different  animals  may  be  estab- 
lished as  follows : 

y  per  coot,  of  live  weight  for  a  cow  weighing  350  kilograms. 

4  per  cent,  of  live  weight  for  a  cow  weighing  200  kilograms. 
.'»  per  cent,  of  live  weight  for  a  horse  weighing  4f>0  kilograms. 
1  per  cent,  of  live  weight  for  a  hog  weighing  100  kilograms. 

5  per  cent,  of  live  weight  for  a  hog  weighing  60  kilograms. 

S  per  cent,  of  live  weight  for  a  rabbit  weighing  3.500  kilograms. 
9.7  per  oent.  of  live  weight  for  a  tnrkey  weighing  3.750  kilo-rams. 
9.6  per  cent,  of  live  weight  for  a  duuk  weighing  1.940  kilogram. 
12  percent,  of  live  weight  for  a  chicken  weighing  1.750  Kilogram. 
12  percent,  of  live  weight  for  a  guinea  pig  weighing  .700  kilogram. 
16  per  cent,  of  live  weight  for  a  pigeon  weighing  .460  kilogram. 
24  per  cent,  of  live  weight  tor  a  dove  weighing  .159  kilogram. 
60  per  cent,  of  live  weight  for  a  mouse  weighing  .015  kilogram. 
65  per  cent,  of  live  weight  for  a  sparrow  weighing  .016  kilogram. 


628 


v 


When  the  temperature  falls  <the  animal  loses  much  caloric,  which  it 
makes  up  by  additional  eating  j  hence  the  requirements  in  the  way  of 
food  are  greater  in  winter  than  in  summer. 

Carbon  and  sometimes  a  certain  quantity  of  hydrogen  are  burnt  every 
instant  in  the  animal  organism,  to  be  converted  into  carbonic  acid  and 
water.  They  are  exactly  like  the  wood  consumed  in  the  fire-place  The 
poetic  assimilation  of  the  locomotive  with  the  animal  is  happy;  in  each 
there  are  three  phenomena,  combustion,  heat,  and  movement,  united  and 
proportional. 

To  ascend  to  the  top  of  Mount  Blanc  a  man  employs  two  days  and  a 
half;  during  this  time  he  burns  300  grams  of  carbon  or  its  equivalent 
of  hydrogen.  If  a  steam-engine  carried  him,  of  the  exact  power  neces- 
sary, it  would  burn  1,000  to  1,200  in  taking  him  there.  Thus  as  a  ma- 
chine, deriving  his  force  from  the  carbon  which  he  burns,  man  is  a  ma- 
chine three  or  four  times  more  effective  than  the  steam  machine. 

Science  has  shown  that  a  man  of  ordinary  size,  working  moderately, 
exhales  in  twenty-four  hours  in  the"  form  of  carbonic  acid  435  grams 
of  carbon,  burnt  in  his  organs  by  the  atmospheric  oxygen  furnished  in 
breathing.  But  it  varies,  of  course,  greatly  if  the  man  remains  in  re- 
pose or  works  hard. 

When  work  is  to  be  done  by  animals  the  force  expended  can  be  made 
up  only  by  food  rich  in  respiratory  carbon  and  assimilable  azote.  The 
consecutive  phenomena  of  digestion  and  respiration  are  the  same  in  ani- 
mals as  in  man,  and  when  the  proportion  of  carbon  and  hydrogen,  or 
their  equivalents,  which  they  use  in  twenty-four  hours,  is  ascertained, 
the  quantity  of  their  ration  may  be  determined.  To  this  end  the  follow- 
ing  table  is  prepared : 


Animal* 


Horse 
Cow.. 
Hog.. 
Sheep 


Elements  bnrnt  and  rejected. 


a} 

S 


to 


ZxLogg. 

500 

550 

60 

20 


a 

i 

CO 


Grams. 

2,465 

2,211 

661 

154 


i 

O 
u 


Gram*. 

25 

20 

3 

3 


a 
9 

r 

•»» 
ft 


Grams. 

23 

27 
4.5 
1.3 


4: 


3M 


2,615 

679 
154 


If  the  figures  of  the  last  column,  representing  the  hydro-carbonic  ali- 
ments consumed  by  the  animals,  are  converted  into  their  equivalent  in 
hay,  and  starting  from  the  fact  that  every  kilogram  of  hay  submitted  to 
the  work  of  digestion  brings  to  its  action  222  gr.  of  respiratory  car- 
bon, it  is  found  that  the  horse  requires  for  his  keeping  11.740  kilograms 
of  this  forage,  the  cow  10.460  kilograms,  the  hog  3  kilograms,  and  the 
sheep  691  grams. 

If  these  quantities  are  put  in  regard  to  the  weight  of  the  animals,  and 
proportional  relations  established  between  them,  the  following  results 
are  arrived  at : 

The  horse  of  500  kilograms  requires  11.740  kilograms  of  hay,  or  2.35 
per  cent,  of  his  weight. 

The  cow  of  550  kilograms  requires  10.400  kilograms  of  hay,  or  1,92 
j>er  cent,  of  her  weight. 
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The  hog  of  60  kilograms  requires  3  kilograms  of  hay,  (or  equivalent,) 
or  5  per  cent,  of  his  weight. 

The  sheep  of  20  kilograms  requires  .961  kilogram  of  hay,  or  3.46  per 
cent,  of  its  weight. 

The  sheep  hero  appears  to  be  an  exception  to  the  rule  laid  down— -the 
smaller  the  animal  the  higher  the  percentage ;  but  this  anomaly  is  ex- 
plained by  the  fact  that  the  animal  is  covered  with  thick,  close  wool, 
which  preserves  it  from  the  cold  without,  whence  the  double  consequence 
of  less  carbon  and  a  diminished  ration. 

HOGS  IN  FRANCE  AND  GREAT  BRITAIN. 

According  to  M.  Gayot,  of  the  Soci6t6  Imp^riale  et  Centrale  d'Agri- 
culture  de  France,  there  are  three  porcine  races :  the  Asiatic,  Neapoli- 
tan, and  Celtic,  the  first  two  being  foreign  and  the  latter  the  native  race 
in  France.  The  foreign  races  have  earlier  development,  and  are  more 
easily  fattened  than  the  Celtic.  In  a  good  portion  of  France  the  Celtic 
is  still  the  dominant  race,  but  in  Great  Britain  it  has  almost  disappeared 
through  perpetual  crossing.  The  Ei^glish  wanted  a  certain  kind  of  a 
pig,  and  they  have  produced  him  just  as  they  have  produced  the  race- 
horse. Quickly  grown  and  quickly  fatted  is  their  rule.  All  their  ener- 
gies have  tended  this  way,  and  they  have  succeeded  naturally  in  form- 
ing great  balls  of  grease,  which  bear  off  the  honors  at  agricultural  fairs. 

M.  Gayot  thinks  the  fat  pig  of  England  is  a  mistake,  and  is  sorry  to 
see  his  countrymen  seduced  into  raising  such  stock.  In  France  the  con- 
sumer of  pork  desires  the  lean  part  to  be  as  good  as  the  fat,  even  if  it 
does  take  a  little  longer  and  costs  a  little  more  to  produce  it.  In 
England  they  have  occupied  themselves  exclusively  in  raising  fat  in 
abundance,  without  regard  to  the  quality.  What  they  call  their  perfec- 
tion is  a  mischievous  exaggeration.  The  Frenchman  likes  the  firm  and 
savory  fat  of  his  pure  Celtic  pork,  and  not  the  oily,  soft,  melting  fat  of 
the  English.  In  many  parts  of  France  beef  and  mutton  are  beyond  his 
means,  and  pork  is  his  only  meat ;  hence  it  is  important  that  this  should 
be  of  the  best  quality.  He  can  only  get  this  from  his  own  race,  which 
has  fat  and  lean  in  healthy  proportions.  The  slower  growth  of  the  Celtic 
makes  the  fiber  of  the  flesh  fine  and  compact,  and  when  this  is  well 
formed  the  fat  solidly  develops  itself  as  a  natural  result  of  health. 
Meat  of  this  kind  is  nourishing. 

The  fatness  of  the  English  race  is  abnormal,  and  bears  in  its  soft,  un- 
formed fiber  and  grease  the  seeds  of  disease.  Its  precocity  and  capacity 
for  fattening  are  pushed  to  such  extremes  that,  as  an  article  of>  food,  it 
should  not  be  thought  of.  If  the  object  is  to  make  lard,  hogs  of  this 
race  may  be  raised  for  a  few  generations;  but  bred  in  and  in  they  in 
time  run  out,  for  when  animals  become  extraordinarily  fat  they  lose 
their  generating  power.  This  failure  to  procreate,  by  an  unerring  law  of 
nature,  shows  them  to  be  imperfectly  constituted,  unhealthy,  and  conse- 
quently unfit  for  consumption. 

In  a  word,  M.  Gayot  speaks  with  enthusiasm  of  the  Celtic  race  ol 
pigs,  and  strongly  counsels  his  countrymen  to  banish  the  English  im- 
portation. 

HORSE  MEAT. 

M.  Duroix  states  that  in  July,  1SG6,  horse  meat  was  allowed  to  be  sold 
publicly  in  Paris.  Six  months  after  this,  its  official  introduction,  not 
more  than  a  dozen  horses  were  slaughtered  each  week.  At  the  present 
time  about  eighty  are  killed  every  week,  and  about  fourteen  butcher- 
shops  are  engaged  exclusively  in  its  sale  in  the  capital.    From  investi- 
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gations  made  by  the  authorities,  the  horse  yields  a  percentage  of  meat 
to  his  live  weight  of  65  to  70,  which  is  more  than  that  obtained  from  the 
ox.  The  price  of  the  meat  varies  according  to  the  pieces — tenderloin, 
one  franc  per  pound ;  and  pieces  of  the  neck  and  breast,  Ave  sous  the 
ponnd. 

There  are  also  in  Paris  four  restaurants  of  horse  meat,  and  Ave  estab- 
lishments where  sausage  is  made  from  horse  flesh,  and  sold  at  half  the 
price  of  other  sausage. 

The  provinces  are  beginning  to  follow  the  example  of  Paris  in  slaugh- 
tering and  selling  horse  meat.  There  is  much  less  prejudice  against  its 
consumption  than  formerly. 

The  horses  slaughtered  are  generally  old  and  worn  out  in  their  ex- 
tremities, but  free  from  internal  disease*  When  reasonably  fiat  the  meat 
is  sold  in  pieces  like  beef;  when  not  fat  it  is  used  for  sausages.  When 
very  thin  the  meat  is  not  offered  for  sale  in  any  form.  The  authorities 
exercise  vigilant  supervision  over  the  meat  as  regards  quality  and 
wholesomeness. 

PROGRESS  OP  ACCLIMATION  IN  AUSTRALIA. 

From  the  Bulletin  de  la  Soci£t6  d'Acclimatation  it  appears  that  the 
goats  of  Angora,  introduced  under  the  auspices  of  the  Society  of  Accli- 
mation of  Victoria  into  Australia,  have  prospered  and  multiplied.  Be- 
fore long  their  fine  wool  will  constitute  an  important  article  of  exporta- 
tion. The  common  honey-bee  was  introduced  only  a  few  years  back, 
and  now  considerable  quantities  of  honey  and  wax  are  produced  in 
divers  districts.  The  mulberry  plantations  have  recently  been  extended, 
and  with  them  the  number  of  "silk-worms  increased,  so  that  silk  promises 
soon  to  be  a  commercial  product.  The  camel  has  also  been  installed  in 
the  colony,  and  his  complete  adaptation  to  the  climate  of  Australia  is 
now  demonstrated.  As  a  means  of  transport  this  animal  will  be  invalu- 
able in  the  arid  and  sandy  districts  of  the  interior. 

EXPORTATION  OF  EGGS  IN  ENGLAND. 

From  1843  to  1847  an  average  of  73,000,000  of  eggs  per  annum  was 
imported  into  England.  In  the  following  five  years  the  average  rose  to 
103,000,000,  then  to  147,000,000,  and  afterwards  to  163,000,000.  In  1861 
it  reached  203,000,000;  in  1864,  335,000,000;  and  in  1866,  438,000,000. 
It  is  probably  at  present  one  and  a  half  millions  per  day.  Prance  atone 
furnishes  more  than  eleven  times  as  many  as  all  other  couutries  pat 
together.  The  value  of  the  entire  importation  of  eggs  into  England  is 
estimated  at  $10,000,000  per  annum.  The  rapid  increase  is  owing 
chiefly  to  the  great  facility  of  communication. 

PRESERVATION  OF  EGGS. 

To  have  eggs  always  fresh  is  naturally  much  to  be  desired.  Several 
modes  of  preservation  have  been  attempted,  but  with  imperfect  success. 
Continued  immersion  in  lime  water  gives  the  egg  a  peculiar  taste  not 
agreeable.  Some  advise  salt  water,  but  it  penetrates  the  egg.  Ashes, 
bran,  and  sawdust  do  not  preserve  it.  Varnishing  has  been  practiced, 
but  abandoned  on  account  of  the  odor  and  taste  which  it  communicates 
when  anythiug  else  than  oil  is  employed.  The  following  experiments 
with  pure  oil  have  been  made : 

Ten  eggs  were  nibbed  with  the  finger  dipped  in  flaxseed  oil;  they 
were  thus  enveloped  in  a  very  light  oily  coating,  which  dried  in  a  few 
days.  Ten  other  eggs  were  oiled  in  the  same  manner,  but  with  the  oil 
of  the  French  poppy,  to  ascertain  the  comparative  effect  of  the  two  oils. 
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Two  eggs  were  not  oiled  and  received  no  preparation.  The  twenty-two 
eggs  were  placed  side  by  side,  but  not  in  contact,  in  a  vessel  the  bottom 
of  which  was  covered  with  a  bed  of  sand  sufficient  to  keep  them  stand- 
ing upright — three-fourths  of  each  egg  being  exposed.  They  remained 
thus  in  a  laboratory  during  six  months,  and  during  this  period  were 
weighed  three  times,  the  first  at  the  beginning  of  the  experiment,  the 
1st  of  August,  the  second  after  three  months,  the  third  at  the  end  of  six 
months. 

The  following  table  shows  the  different  weighings : 

Eggs  rubbed  with  flax-seed  oil. 


Primitive  weight 

Weight  after  3  roonthg 
Weight  after  G  months 


Grains. 
45.80 
45 
44.50 


Grains. 

52.  50 
51.80 
51.40 


Grains. 
50 
46.60 

4d 


Grain*. 
64.90 
63.00 
62.40 


Grains. 
49.90 

4*50 
4a  40 


Grains. 
54.70 
53.50 
52.00 


Grains. 
49.30 
4$.  60 
48.30 


Grains. 
52.90 
51.60 
51.30 


Grains. 
54.80 

93.40 


Eyg$  rubbed  with  oil  of  poppy. 


Primitive  weight . 
Weight  after  3  mo*. 
Weight  afterG  moe. 


Grains. 
4&50 
46.70 
45.90 


Grains. 
50 

48.60 
47.70 


Grains. 
49.  10 
47.20 
46.30 


Grains. 
53.40 
5-2.50 
52.10 


Grains. 
53.40 
52.10 
51.40 


Grains. 
46.50 
47.70 
43.90 


Grains. 
52.50 
50.60 

4a  70 


Grains. 
54.90 
54 
53.60 


Grains. 
46.90 
46 
45.50 


Grains. 
54.30 
52.70 
51.80 


Eggs  not  prepared. 


Primitive  weight 

Weltfbt  after  3  months 
Weight  after  6  month* 


Prom  which  may  be  drawn  the  following  conclusions: 

1.  The  egg  not  prepared  lost,  after  six  months,  18.10  per  cent,  of  its 
primitive  weight,  was  half  empty,  and  exhaled  an  odor  of  corruption. 

2.  The  egg  rubbed  with  oil  of  poppy  lost,  after  six  months,  4.51  per 
cent,  of  its  primitive  weight,  when  it  was  found  full,  without  odor  or 
bad  taste. 

3.  The  egg  rubbed  with  flax-seed  oil  lost,  after  six  months,  of  its  prim- 
itive weight,  3.02  per  cent.,  when  it  was  full,  and  had  the  odor  and  taste 
of  an  egg  i>erfectJy  fresh. 

Hence  flax-seed  oil  may  be  deemed  preferable  for  preserving  eggs. 

BRIE  CHEESE. 

The  cheese  of  Brie,  taking  its  name  from  the  part  of  France  where 
it  is  made,  was  awarded  the  palm  of  superiority  over  all  other  cheese 
at  the  great  exposition,  by  a  committee  of  persons  of  different  nation- 
alities. It  is  understood  that  the  Stilton  of  England  was  next  in  lavor. 
Brie  cheese  is  made  in  the  following  manner: 

As  soon  as  the  milk  is  drawn  from  the  cow  it  is  poured  through  a  fine 
silk  sieve,  and  is  carried  to  the  dairy,  where  it  is  emptied  into  an  earthen 
crock ;  afterward  a  small  piece  of  veal  is  put  in  to  coagulate  it,  and  it  is 
allowed  to  remain.  In  this  way  it  thickens  in  a  couple  of  hours,  when 
its  temperature  goes  from  thirty  to  forty  degrees.  Then  it  is  drained 
off  on  willow  wood  into  a  cylindrical  mold  of  wood,  until  entirely  sep- 
arated from  the  watery  part,  which  occurs  in  a  few  days.  Next  it  is  salted 
and  taken  out  of  the  cellar  and  exposed  to  the  fresh  air  at  a  temperature 
of  fifteen  to  twenty  degrees.  There  it  in  turned  at  least  every  two  or  three 
days  and  the  upper  side  carefully  salted.  When  it  is  well  impregnated 
with  salt,  and  is  dry,  it  is  taken  back  to  the  cellar  and  deposited  on  a  bed  of 
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hay,  where  it  is  still  turned  from  time  to  time  until  ready  for  use.  Amateurs 
consider  it  made  when  it  begins  to  be  soft  and  has  a  strong  odor.  It 
resembles  an  immense  pancake  with  a  rough  exterior  that  does  not  look 
altogether  clean,  but  this  is  scraped  off  in  eating.  This  cheese  has  a 
most  delicate  flavor  and  is  renowned  throughout  Europe,  and,  besides 
this,  has  the  advantage  of  cheapness.  One  of  the  most  important  fea- 
tures in  making  this  or  any  other  cheese  is  to  separate  carefully  and 
entirely  the  coagulated  from  the /watery  part.  It  is  considered  well  to 
press  slowly  and  progressively,  to  arrive  at  this  result,  because  the 
watery  part  in  souring  more  and  more  as  it  remains,  experiences  a  fer- 
mentation, and  imparts  to  the  cheese  a  taste  too  strong  and  an  odor  too 
penetrating.  The  atmosphere  exercises  a  great  influence  in  the  pro- 
duction of  this  cheese,  as  well  as  the  grass  on  which  the  cows  are  fed. 
The  Brie  differs  in  one  important  respect  from  most  other  things — it  is 
the  best  cheese  and  the  cheapest.  It  is  within  the  reach  of  any  French 
peasant  in  the  district  where  it  is  made,  however  poor  he  may  be,  and 
is  one  of  the  most  nutritious  substances  he  can  eat. 

DAMAGE  DONE  BY  WORMS. 

M.  Hecquet  d'Orval  publishes  an  estimate  of  damage  done  to  crops 
by  the  white  worm  larva  of  the  Mehlontha  vulgaris  and  the  gray  worm 
of  the  Agrotis  segetum,  in  the  province  of  Picardy.  He  estimates  the 
loss  on  the  average  crops  as  follows:  Thirty-three  to  fifty  per  cent,  on 
cereals  j  twenty-five  to  fifty  on  pastures  and  forage  plants;  forty-nine 
to  fifty  on  potatoes  and  beets:  twenty-seven  on  Jerusalem  artichokes. 

Prom  this  statement  is  deduced  the  conclusion  of  a  general  loss  of 
forty  per  cent,  on  all  crops  in  this  part  of  France.  The  rigors  of  winter 
will  not  kill  these  worms,  as  many  suppose,  and  no  means  of  stopping 
their  ravages  has  yet  been  discovered. 

THE  ARTICHOKE. 

This  vegetable  is  rarely  seen  on  the  American  table,  but  is  largely 
consumed  in  every  part  of  France.  It  is  boiled  and  eaten  by  dipping 
into  a  sauce  each  piece  as  it  is  consumed.  Sometimes  the  sauce  is  pre- 
pared in  the  kitchen,  but  more  generally  each  one  makes  his  own  sauce 
at  table,  consisting  of  olive  oil  mixed  with  a  trifle  of  vinegar  and  salt 
Only  the  whitish  part  of  the  artichoke  is  eaten.  It  is  nutritious,  of  a 
delicate  flavor,  and  is  more  easily  preserved  from  disease  than  the  po- 
tato, in  consequence  of  which  one  of  the  members  of  the  Central  Impe- 
rial Society  of  Paris  recommends  its  substitution  for  that  popular  vege- 
table, at  least  to  a  certain  extent.  The  same  authority  states  that  it  is 
nourishing  as  well  as  economical  food  for  animals. 

CONDITION  OF  SILK  CULTURE  IN  FRANCE. 

Gufrin  M^neville  has  published  a  book  on  this  subject,  of  which  the 
following  is  a  brief  conclusion : 

Although  the  cause  of  the  malady  of  the  silk- worms  cannot  be  shown  as  a  chemist 
would  show  a  new  substance,  it  may  be  said  from  numerous  facts  observed  by  men  of 
science  and  practical  men,  that  the  following  results  aro  recognized :  1.  That  the  sea- 
sons having  been  irregular  for  some  time  back,  the  health  of  the  mulberry  trees,  as 
well  as  other  kinds  ofvegetation,  has  been  seriously  influenced  to  an  extent  sufficient 
to  affect  the  food  of  the  worms,  and  thereby  bring  about  the  present  malady.  2.  That 
the  disorders  now  observed  in  the  silk-worms,  and  especially  the  corpuscles/are  not  the 
cause  of  their  malady,  but  a  result  of  their  morbid  condition. 

M.  MeneviUe  thinks  that  the  measure  adopted  by  the  minister  of  agriculture  is  good, 
viz :  to  encourage  in  localities  not,  or  but  little,  infected,  a  regeneration  of  the  French 
races  for  seed. 

23w  wants  of  the  silk  producers  at  Lyons,  however,  are  too  nrgent  to  wait  for  tbo 
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expected  amelioration,  and  a  large  quantity  of  eggs  are  now  already  on  their  way 
from  California  to  that  city. 

NEW  IMPETUS  TO  SILK  CULTURE  IN  ITALY. 

The  Italian  government,  desiring  to  give  new  encouragement  to  silk 
culture,  one  of  the  most  important  productions  of  the  country,  had  silk- 
worm exhibitions  during  the  month  of  November,  1869,  in  the  cities  of 
Bologna,  Florence,  Milan,  Naples,  Palermo,  and  Turin,  where  the  agri- 
cultural committees  were  charged  with  the  duty  of  examining  and  re- 
porting the  result  of  competition,  and  progress  of  the  art  of  silk  culture. 

FRENCH  WINE. 

Dr.  Jules  Guyot,  an  authority  in  wines  and  vineyards,  writes  that, 
at  the  present  time,  the  grape  vine  covers  2,500,000  hectares  of  ground 
in  France — about  the  twentieth  part  of  French  territory,  and  the  six- 
teenth of  cultivated  soil.  Its  raw  product  rises  to  more  than  fifteen 
hundred  millions  of  francs  per  annum,  (about  $300,000,000  in  gold;)  it 
supports  six  millions  of  cultivators,  ana  nearly  two  millions  of  trades- 
men, manufacturers,  transporters,  and  merchants,  representing,  in  to- 
tality, in  the  production  and  consumption,  at  least  twenty  thousand 
millions  of  francs. 

The  vine  is  cultivated  in  seventy-nine  departments,  from  that  of  the 
Gironde,  which  has  more  than  150,000  hectares,  to  the  department  of 
the  llle-et-Vilaine,  which  possesses  out  104  hectares.  In  forty-eight  de- 
partments the  vine  produces  not  less  than  oner-quarter  of  the  total  agri- 
cultural revenue,  and  keeps  more  than  a  fifth  of  the  population;  in  sixty- 
nine  it  plays  an  important  part  in  agriculture,  and  in  the  seventy- 
nine  departments  its  products  are  three  to  six  times  greater  than  those 
of  all  the  other  products.  Everywhere  it  doubles  the  revenue  of  the 
domains,  great  or  small,  where  its  cultivation  enters  for  a  fifth  of  the 
superficies. 

The  cultivation  of  the  vine  is  the  simplest,  easiest,  and  most  remu- 
nerative of  agricultural  productions;  it  gives  its  remunerative  products 
at  the  third  year ;  is  adapted  to  any  geological  formation ;  prospers  in 
the  most  arid  of  soils,  where  cereals,  roots,  and  forage  are  least  likely  to 
grow.  In  spite  of  the  profits  of  the  vine,  public  instruction  in  vine-grow- 
ing and  wine-making — objects  of  the  attention,  works,  and  publications 
of  some  eminent  men  of  every  age  and  country,  objects  of  solicitude  to 
some  monks  and  a  few  sovereigns — has  never  been  comprised  in  the 
official  course  of  study,  even  in  France,  where  the  vine  and  its  products 
constitute  the  fifth  of  the  private  and  public  wealth,  and  provide  one  of 
the  largest  revenues  of  the  state.  Hence  are  seen  practices  the  most 
strange,  and  opposed  to  each  other,  which  seem  to  conflict  in  many 
ways,  to  which  is  applied  no  •  rule,  principle,  or  light  which  unites  and 
permits  them  to  be  compared  and  appreciated.  Each  province,  depart- 
ment, canton,  is  convinced  that  its  respective  traditional  culture  of  the 
vine  is  the  best ;  that  it  constitutes  the  last  word  on  the  art  and  science 
of  vine  culture ;  and  eaeh  vine-dresser  is  persuaded  that  the  vine  cannot 
be  cultivated  and  the  wine  made  otherwise  than  he  does  it;  hence  the 
good  processes  of  one  portion  are  without  advantage  to  the  other,  and 
therfi  is  an  absence  of  logical  progress.  Still,  in  almost  any  group  of 
ten  vine-dressers,  at  least  one  will  be  found  who  employs  a  good  process, 
but  that  one  process  is  more  or  less  neutralized  in  its  good  effects  by  the 
other  nine.  Latterly  an  attempt  has  been  made  to  remedy  this  state  of 
things.  Dr.  Jules  Guyot,  under  the  auspices  of  the  minister  of  agri- 
culture, has  been  making  studies  and  embodying  the  same  in  reports, 
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The  following  tables  exhibit  the  highest  and  the  lowest  range  of  the  thermometer,  (with  dates  ft* 
fixed.)  the  mean  temperature,  and  the  amount  of  rain-fall,  (inclading  melted  enow,)  In  inches  and  testa* 
for  each  month,  in  the  several  States  and  at  the  stations  named.  Also  the  averages  of  mean  temperv 
tnre  and  rain-fall  for  each  State.  Daily  observations  were  mado  by  tho  observers,  generally,  at  ths 
hours  of  7  a.  m.  and  2  and  9  p.m. 


Stations  In  States 
and  Territories, 


Honlton ,--. 

Steuben 

Williamsburg — 
Wwl  Waterrilla 

Gardiner 

Staodtsh 

Norway 

Coniiafi. 

ComlshTille 


Averages 


N1W  HAMFSHHIB. 


Stratford  .... . . . . 

Shxlbiirne 

North  Barnstead 
Goffstowu  Center. 


Averages. 

VERMONT. 


Lunenburg 

Barnet  

North  Craftsbury. 

East  Bethel 

Woodstock 

Near  St  Albans. . 
Went  Charlotte.. 

Midtllebury 

Brandon 


JANUARY. 


Date. 


8 
8 
8 
7 
8 
5 
8 
8 
8 


7,8,9 

8 

7,30 

8 


Averages 

MASSACHUSETTS. 


Kingston 

Topstield 

Newbury 

Georgetown 

Lawrence 

Milton   

Cambridge 

North  Billerica  .. 

West  Newton 

New  Bedford 

Worcester 

Jf  end  on .......... 

Trtineuburg 


7,29 

6 

80 

8 

8 

9 

8,30 

8,9 

7 


8 
8 
8 
8 
9 
8 
20 
.8 
8 
8 
8 
8 
8 


££ 

47 
39 
45 
46 
43 
46 
49 
45 


38 
48 
44 
49 


38 
46 
40 
46 
44 
45 
45 
43 
50 


55 
51 
50 
48 
52 
57 
5C 
52 
5G 
49 
53 
54 
W 


Date. 


19,80 
29 

18,33 
19 
19 
19 
19 

19,33 


18 
19 
32 
30 


19 
22,33,36 
88 
83 
32 
33 
32 
18 
18,82 


32 
33 
36 
38 

23,33 
33 
23 
32 
22 

22,23 
22 


2» 

—  6 
—13 

—  8 

—  3 

—  3 
—12 

—  3 


o 


—18 

—30 

0 

—  1 


—80 


—16 
—16 
—30 
-39 

-  6 
—11 

—  8 


5 
0 
8 
6 
4 
9 
0 
3 
4 
0 
7 
4 
\ 


Deg. 
14.6 


21 
16. 
21. 
22 
23, 
2a 
23, 
33. 


20.9 


iao 

20.7 
26.6 
33.5 


32.4 


30.3 
17.9 
l&l 
21.3 
19.1 
19.8 
33,5 
327 
24.4 


20.8 


31.7 
27.4 
31.0 
27  9 

sa  9 

31.6 
30.9 
30.3 
30.  1 
32.5 
28.9 
38.0 


i 

1 


I 

« 


In. 
3,60 
2.40 
2.65 
2.  15 
(.96 
2.48 


2.  15 
373 


2.52 


3.98 


2.01 
3.70 


3.56 


4.30 
2.70 
3.05 
3.23 


0.91 
a  37 
3.80 


8,91 


3.45 
1.70 
3.40 
3.81 


3.24 


a  84 

3.82 
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Date. 


10,13,22 
13 
13 
13 
13 
13 
17 
13 
13 


10 
23 
13 
13 


10,13 
9 
11 
12 
13 
IS 
U 
13 
9 


13 
13 
13 
13 


A««>\ 


13 
13 

13 
13 
13 
13 
13 


Deg. 
36 
42 
30 
45 
44 
49 
47 
47 
45 


39 
46 
46 
50 


Date. 


39 
40 
40 
43 

43 
38 
46 
40 
42 


57 
54 
53 
50 


02 
64 
54 
50 
£6 
52 
52 
\     ^ 


8 

8 

9 

25 

8 

8 

25 
o 

28 


8 

8 
o 

o 


8 

8 
o 

8 
8 
8 
8 
28 

o 


2,8 

8 
8 
8 


28 

8 

ca 

23 
o 

8 

2,8,28 

ft 


~  1 
0 
2 

—  5 
0 

—  6 
1 
4 


-12 

-16 

5 

6 


-12 

-le 

-14 
-17 
-21 
-15 

-  8 

-  3 

-  a 


10 
5 
4 
t 


9 

9 

1 

0 

13 

10 

10 

7 


* 

1 

C 
I 
1 


1*0 
95.3 
19.5 
352 
24  9 
24.3 

2a  2 

23.9 
24  0 


2a  2 


ias 

32.5 

26.8 
26.5 


23,7 


20.1 
17.4 
1&7 
21.9 
W.  4 
16,7 
24.3 
21.9 
24.1 


20.5       4.49 


30.0 
28.0 
28.3 
23.4 


5.8 

ttt 

6.4$ 

ia 

375 

6.  IS 


5.U 


5.41 
161 
3.55 
186 


4.31 


413 
3.90 
7.D 
469 
4.00 


4.31 
4.45 
4.13 


aw 

5.43 
14.11 


31.2 
31.7 
30.  G 
30.3 
32.3 
fitf.3 
27.4 
27.3 


4.S! 


4.  Si 
5,4.0 
1.S5 
«  JO 


it 
I 


Moorowtown 
Kotrton 


30 

8 


60 

51 


«3 
83 


3 


84. 0 
88.9 


4.05 


13 
13 


0<t 

OS 


sso 

8 


Id 

7 
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The  following  tablos  exhibit  the  highest  and  the  lowest  range  of  the  thermometer,  (with  dates  pre* 
fixed.)  the  mean  temperature,  and  the  amount  of  rain-fall,  (inclading  melted  snow,)  in  inches  and  tenth*, 
for  each  month,  in  the  several  Stated  and  at  the  stations  named.  Also  the  averages  of  mean  tempers- 
tore  and  rain-fall  for  each  State.  Daily  observations  were  mado  by  the  observers,  generally,  at  the 
hours  of  7  a.  m.  and  2  and  9  p.m. 


Honlton 

8 ten  hen 

Williamsburg... 

Wwt  Watervills 

Gardiner 

Blandish 

Norway 

Cornish 

Cornlshville 

Averages 

NBW  HAMFSHHIB. 

Stratford 
Sh«lburne 
North  Barnstead 
Goflstown  Center 

Averages 

VBBMOjrr. 

Lunenburg 

Barnet  

North  Craftsbury 
East  Bethel 
Woodstock 
Near  St  Albans. . 
Went  Charlotte.. 

Middlebury 

Brandon  


MASSACHUSETTS. 

Kingston 

Topstield 

Newbury 

Georgetown  .... 

Lawrence 

Milton  

Cambridge 

North  Billerica  . 
West  Newton... 
New  Bedford  ... 

Worcester 

Hendon 

Lunenburg 


M.oorc«towii 
Newton 


30 

8 


60 

51 


83 


V 
3 


84.0 

88.9 


4.05 


14 
13 


0<t 

83 


sso 

8 


7 


Is&ol 
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COMF1  LKD   FUOM   THE    REPORTS   MADE  BT  T1IB  ODSKUVEB6  OF  TUB  8M11U505IAN   iNSTITU  flO.*,  THSOOM 

DBPAJITMZST  OF  AGRICULTURE. 

The  following  tables  exhibit  the  highest  and  the  lowest  range  of  the  thermometer,  (with  dates  pre* 
fixed.)  the  mean  temperature,  and  the  amount  of  rain-fall,  (including  melted  snow,)  in  inches  and  tents*. 
for  each  month,  in  the  several  States  and  at  the  stations  named.  Also  the  averages  of  mean  tempers- 
tore  and  rain-fall  for  each  State.  Daily  observations  were  mado  by  the  observers,  generally,  at  tftf 
hours  of  7  a.  m.  and  2  and  9  p.m. 


Stations  In  States 
and  Territories. 


MUNI. 


Honlton , 

Steuben 

Williamsburg 

Wwt  Watervtlls 

Gardiner , 

Staoflish , 

Norway 

Oomisn 

Cornlahville 


Averages 


N1W  HAMFSHHIB. 


Stratford 

Shttlburne 

North  Barnstead 
GofBstowu  Center. 


Averages. 

VERMONT. 


Lunenburg 

Barnet  

North  Craftsbury. 

East  Bethel 

Woodstock 

Near  St  Albans.. 
Went  Charlotte.. 

Middlebury 

Brandon  


JANUARY. 


Date. 


8 
8 
8 
7 
8 
5 
8 
8 
8 


7,8,9 

8 

7,30 

8 


Averages 


MASSACHUSETTS. 


Kingston 

Topsneld 

Newbury 

Georgetown 

Lawrence 

Milton  

Cambridge 

North  BiUerica  .. 

West  Nowton 

New  Bedford 

Worcester 

Mendon , 

Lunenburg 


8 
8 
8 
8 
9 
8 
29 
.8 
8 
8 
8 
8 
8 


Deg. 
41 
47 
39 
45 
46 
43 
46 
49 
45 


38 
48 
44 
49 


Date. 


19,90 
93 

18,33 
19 
19 
19 
19 

19,33 


18 
19 
S3 
20 


7,29 

38 

6 

46 

SO 

40 

8 

46 

8 

44 

9 

45 

8,30 

45 

8,9 

49 

7 

50 

55 
51 
50 
48 
52 
67 
56 
53 
5G 
49 
53 
54 
53 


19 
23,33,96 
S3 
S3 
33 
33 
S3 
18 
18,83 


2* 

—  6 
—13 

—  8 

—  2 

—  3 
—12 

—  3 
o 


—18 

—30 

0 

—  1 


—90 


—16 
—16 
—30 
-43 

-  6 
—11 

—  8 


32 

5 

33 

0 

26 

8 

S3 

6 

23,33 

4 

33 

9 

23 

6 

23 

3 

95 

4 

22,23 

0 

22 

7 

22 

4 

22 

1 

Deg. 
14.6 
21  7 
16.3 
21.9 
227 
23.4 
20.2 
23.5 
23.8 


20.9 


iao 

20.7 
26.6 
23.5 


22.4 


20.2 
17.9 
18.  1 
21.3 
19  1 
19.8 
23.5 
227 
24.4 


1 


© 

CD 


20.8 


31.7 
27.4 
31.0 
27.9 

sa  9 

31.6 
30.9 
30.3 
30.1 
32.5 

2a  9 

28.0 
27.8 


In. 
3.60 
3.40 
2.65 
2.  15 
1.96 
2.48 


2.15 
2.73 


2.53 

TV 


2.98 


2.01 
3.70 


2.56 

■,r: 


4.30 
2.70 
3.05 
133 


0.91 
a  37 
3.80 


9,91 


145 
1.70 
3.40 
3.81 


a  24 


184 
3.82 


FEBRUARY. 


Date. 


10,13.22 
13 
13 
13 
13 
13 
17 
13 
13 


10 
23 
13 
13 


fc 


r 


Deg. 
36 
42 
36 
45 
44 
49 
47 
47 
45 


10,13 
9 
11 
12 
13 
12 
U 
13 
9 


13 
13 
13 
13 


1.90  [ 


13 
13 

13 
13 
13 
13 
13 


39 
46 
46 
50 


39 
40 
40 
43 
43 
38 
46 
40 
42 


Date. 


57 
54 
53 
50 


62 
64 
5-1 
59 
56 
52 
52 
53 


8 
8 
9 

25 
8 
8 

25 
2 

28 


8 
8 


8 
8 

8 
8 
8 
8 

28 

o 


2,8 

8 
8 
8 


28 

8 

CS 

38 
o 

8 

2,8,28 

8 


—  1 
0 
2 

—  5 
0 

—  6 
1 
4 


-12 

-16 
5  i 
6 


-12 
-16 
-14 
-17 
-21 
-15 

-  8 

-  3 


10 
5 
4 
7 


I 


95.3 
19.5 
352 
24  9 
24  3 
212 
219 
24  0 


212 


18.8 
22.5 

36.5 


9 

9 

1 

0 

13 

10 

10 

7 


20.1 
17.4 
18.  7 
2L9 
t9.  4 
16.7 
94  3 
21.9 
24.1 


30.3 


30.0 
28.0 
S&8 
23.4 


i 


Z*. 
5.8 
&* 
ttt 

&4S 

a  5i 

5  75 
375 
&IS 


511 


541 
401 
10 
16 


413 
32) 
7.U 
460 
400 


31.2 
31.7 
30.0 
30.3 
32.3 
55a.  3 
27.4 
27.3 


431 
445 
412 


no 

5  43 
1431 


42! 


4  S3 

i.a 

2L'J0 
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Donations  to  the  Agricultural  Museum — Continued. 


Name. 


Residence. 


Article. 


Marshall,  C.  K 

Masters,  J.  H 

Mason,  E.  C 

MoChesney,  J.  H 

McDonald,  A 

McFeely,  William  J 

Murphy,  J.  McLcod 

Nebraska  State  Board  of 

Agriculture. 
Newman,  Joseph 


Vicksburg,  Miss 

Pros.  Neb.  State  Hort.  Soc. 

Near  Mt.  Vernon , 

London,  Eng 

Little  Rock,  Ark 

Centreville,  Ind 

Harlem,  N.  Y 


Columbia,  S.  C 


Parish,  B 

ParrV,  Dr.C.C... 


Benton,  111 

Washington,  D.C. 


Pearce,H.P 

Pike  &  Johnston 

Piper,  Irving. 

Piper.  John  W 

Powell,  Rear- Admiral. 

Bite,  Philip 

Roezl.B 

Rountree,  John 

Read,  J.  B 

tSohaeffer,  G.  C 

Schuyler,  E 

iSchottDr.  A 


Dutchess  County,  N.  Y  . . . 

Carrollton,  La 

North  Parsonsfleld,  Me 
South  Parsonsfleld,  Mo  . . . 

United  States  Navy 

Walla- Walla,  Wash.  Ter . . 
New  Orleans,  La 


Tuscaloosa,  Ala 

Westport,  Me 

U.  S.  Consul,  Moscow,  Rus. 
Washington,  D.  C 


Simmons,  A.  H 

Sharpless.  Samuel  J 

Shields,  John _. 

Smith,  T.  C *,-.. 

Smithsonian  Institution:.. 


Walla-Walla,  Wash.  Ter 

Philadelphia,  Pa 

Lancaster  County,  Pa. . . 


^Washington,  D.C. 


Steinmetz.'  S.  W 

-Strickland,  William  S. 

Taylor,  Dr.  L.  M 

Tipton,  Hon.  T.  W 

Thomas,  C „ 

Thornton,  V.B 

Trook,  J.  M 

Turney,  W.J 

Unknown 

....do 

do 

Van  Ness,  J 

Waiker.Felix 

Warder,  Dr.  J.  A 

Walker,  R.  S 

Wheeler,  D.  H 

Whitcher,  J.E 

Willmuth,  J.  A.  H.... 


do  — ,.... 

Portland,  Conn 

Washington,  D.C. 


Hay  den  Geol.  Survey. 

Yazoo  City,  Miss 

Washington,  D.C 

CirclevUle,  Ohio 


Wisconsin 

New  Orleans,  La 

Cleves,  Ohio 

Mansfield  Valley,  Pa. 

Plattsmouth,  Nob 

Oakland,  Cal 


Williamson,  A 


Williams,  Mrs.  A.  M. 

Wifcter.D.  K 

Walterr  WilUam 


Treasury      Department, 

Washington, 
Utica,N.Y... 


Wi 


Doparto 
i,  D.  C. 


Woodbine,  Iowa . . 
Washington,  D.  C. 


Woodruff,  James . 


Quinoy,  Illinois , 


Wright,  R 

Zantzinger,  L.  F. 


Houston,  Tex. 
Mobile,  Ala... 


Yamoka,  or  sweet  potato  flour. 

Forty  varieties  of  fruits  of  Nebraska. 

Talavera,  roucjh  chaff,  and  Boughton  wheat. 

Specimens  of  European  beet-root  sugar. 

Apples  and  pears  from  Arkansas. 

Ear  of  22-rowed  corn. 

Specimens  of  ixtle  fiber. 

Fifty  specimens  Nebraska  apples. 

Muscadine  grapes;  pomegranate;  muscadine 
wine ;  Dickson  cotton  ana  seed ;  squirrel  and 
bird-skins;  insects. 

Samples  of  wheat. 

Cotton  grown  by  Moaui  Indians,  (said  to  grow 
wild ;)  lignite  coal,  Insects,  and  specimens  of 
corn,  Colorado. 

Cluster  of  ten  tomatoes. 

Large  quince. 

Insects.  * 

Insects. 

Mammoth  apple. 

Sample  of  wheat. 

Lazetta  linteria,  Island  of  Cuba. 

Sample  of  wheat. 

Okra  paper. 

Insects. 

Specimen  of  hemp  prepared  by  a  new  process. 

Maguey  paper,  from  Agave  Americana;  tassel 
from  fiber  of  Taxqui  labdariffa;  flowers  and 
seed  of  Serjaniea  lucida. 

Apples  and  pears.  > 

Sample  of  wheat. 

Specimens  of  fruit. 

Arnautka  wheat  from  Odessa. 
tSpecimens  of  fruits,  seeds,  honey,  insects,  sam 
pies  of  soil,  &o.,  from  Indian  Teiritory;  speci- 
mens of  South  American  woods;  wax  fruit 
model ;   large  collection  of    grains,  fibers, 
.  and  economio  substances,  from  London,  Eng- 

:  land,  1851 ;  four  cases  Brazilian  insects,  also 
collections  from  Australia,  South  America, 

'  New  Mexico,  California,  and  other  localities 

» in  -United  States  ;  skins  of  muooovy  duok 

.and   wild  guinea  fowl; 
North  American  Indians, 
nest,  &o. 

Carrier  pigeon,  (mounted.) 

Samples  of  sorghum  sirup. 

South  American  coleoptera. 

Salt  from  Nebraska,  and  one  29-ounce  apple. 

Insects,  grains,  woods,  plants.&c.,  from  Colorado. 

Peeler  cotton. 

Gooseberries,  (32  to  the  pound.) 

Samples  of  wheat. 

Linseed,  peanut,  and  castor  oils. 

Paper  made  from  ramie. 

Herring  gulL 

Large  fresh-water  muscle  shell. 

Specimen  of  natural  salt  from  St.  Mary's  Parish 

Forty-five  varieties  of  Ohio  corn. 

Horned  owl. 

Canary  wheat ;  Thomas's  Surprise  oats. 

Stalk  of  wild  oats. 

Seeds  from  South  America,  monkey  skin, 
ostrich  egg,  &c 

Onion  grown  near  Glasgow.Scotland,  (very  large.) 

Skeloton  leaves  framed. 

Minerals  and  grains. 

Hawk    and    other   bird  skins,  propared  and 

mounted. 
Specimens  of  paper  made  from  Spartina  cyiw- 

turoides,  with  samples  of  the  fiber. 
Peanuts. 
Sweet  potatoes  grafted  together. 


articles  of  food  of 
mammoth  hornet's 
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COMPILED    FROM   THE    REPORTS   MADE  BT  TUB  OBSERVERS  OF  TUB  8MITUSOMAX   iASTiTUTlON,   TUSOUOtf 

IHbTABTMZSnr  OF  AGRICULTURE. 

The  following  tables  exhibit  the  highest  and  the  lowest  range  of  the  thermometer,  (with  dates  pre- 
fixed.) the  mean  temperature,  and  the  amount  of  rain-fall,  (inclading  melted  snow,)  in  inches  and  tenths, 
for  each  month  In  the  several  States  and  at  the  stations  named.  Also  the  averages  of  mean  tempera- 
tore  and  rain-fall  for  each  State.  Daily  observations  were  mado  by  tho  observers,  generally,  at  the 
hours  of  7  a.  m.  and  2  and  9  p.m. 


Stations  In  States 
and  Territories. 


mains. 


Houlton r... 

Steuben , 

Williamsburg... 
Wwl  WatervUls 

Gardiner , 

Blandish , 

Norway , 

Oomian 

CornlshTille 


Averages 


N1W  HAMPSHIRE. 


Stratford 

Sh«lbiiroe 

North  Barnstead 
Goflstowu  Center. 


Averages. 

VERMONT. 


Lunenburg 

Barnet  

North  Craflsbury. 

East  Bethel 

Woodstock 

Near  St  Albans.. 
Went  Charlotte.. 

Middlebury 

Brandon  


JANUARY. 


Date. 


8 
8 
8 
7 
8 
5 
8 
8 
8 


7,8,9 

8 

7,30 

8 


Averages 

MASSACHUSETTS. 


Kingston 

Topsfield 

Newbury , 

Georgetown  .... 

Lawrence 

Milton 

Cambridge 

North  Billerica  . . 
West  Nowton — 
New  Bedford  — 

Worcester 

Mention , 

Lunenburg 


7,29 
6 

20 
8 
8 
0 
8,30 
8,9 
7 


8 
8 
8 
8 
9 
8 
29 
.8 
8 
8 
8 
8 
8 


47 
39 
45 
46 
43 
46 
49 
45 


38 
48 
44 
49 


38 
46 
40 
46 
44 
45 
45 
43 
50 


55 
51 
50 
48 
52 
57 
56 
52 
56 
49 
53 
54 
53 


Date. 


19,20 
29 

18,23 
19 
19 
19 
19 

19,23 


18 
19 
22 
20 


19 
22,23,26 
22 
22 
22 
22 
22 
18 
18,22 


22 
29 
26 
22 

23,23 
22 
23 
22 
22 

22,23 
22 
22 
22 


—  6 
—12 

—  8 

—  2 

—  3 
—12 

—  3 

Q 


—18 

—30 

0 

—  1 


— ao 

-25 
—16 
—16 
—20 
-22 

-  6 
—11 

—  8 


5 
0 
8 
6 
4 
9 
6 
3 
4 
0 
7 
4 
1 


Deg. 
14.6 


21 
16. 
21. 
22 
23. 
2a 
23. 


23.8 


20.9 


iao 

20  7 
26.6 
23.5 


22.4 


20.2 
17.9 
18.  1 
21.3 
19  1 
19.8 
23.5 
227 
24.4 


20.8 


31.7 
27.4 
31.0 
27  9 
2a  9 
31.6 
30.9 
30.3 
30.  1 
32,5 
28.9 
98.0 
27.8 


i 

1 


I 

« 


In. 
3.60 
2.40 
2.65 
2.15 
(.96 
2.48 


2.  15 
2,73 


2.52 

Tl  f 


2.98 


2.01 
2.70 


2.56 

"r ' 


4.30 
2.70 
a  05 
3.23 


0.91 
a  37 
2.80 


2,01 


3.45 
1.70 
3.40 
2.61 


a  24 


3.84 
2.82 


Date. 


10,13,22 
13 
13 
13 
13 
13 
17 
13 
13 


1.90 


10 
22 
13 
13 


10,13 
9 
11 
12 
13 
12 
U 
13 
9 


13 
13 
13 
13 


FEBRUARY. 


13 
13 

13 
13 
13 
13 
13 
13 


Dog. 
36 
42 
36 
45 
44 
49 
47 
47 
45 


39 
46 
46 
50 


Date. 


39 
40 
40 
43 
43 
38 
46 
40 
42 


57 
54 
52 
50 


62 
64 
54 
59 
66 

r>2 

62 
53 


8 

8 

2 

25 

8 

8 

25 
o 

28 


8 

8 
o 

Q 


8 
8 

8 

8 

8 

8 

23 
o 


2,8 

8 
8 
8 


28 

8 

C3 

28 
o 

8 

2,8,28 

8 


Bs 


1 
0 
2 
5 
0 
6 
1 
4 


—12 

—16 

5 

6 


—12 
—16 
—14 
—17 
—21 
—15 

—  8 

—  3 

—  2 


10 
5 
4 

m 
t 


9 

9 

1 

0 

13 

10 

10 

7 


© 

I 
1 

3 


1*0 
25.3 
19.5 
25.2 
24  9 
24.3 

2a  2 

23.9 
24.0 


23.2 


ias 

22.5 

24.8 
26.5 


I* 
5,« 
9.* 
Itt 

6.45 
6.75 
a  51 
5  75 
375 
612 

in 


5.49 
3.55 


23.7 


20.1 
17.4 

ia7 

21.9 
19.4 
16,7 
24.3 
21.9 
24.1 


20.5 


421 


4.13 
a  20 
7.13 
4.60 
4.00 


4.31 
4.45 
4.12 


30.0 
28.0 
2A8 
2a4 


31.2 
31.7 
30.0 
30.3 
32.3 
*8.3 
27.4 
27.3 


4.49 


a  10 

5.P2 

5.45 

14.31 


4.21 


4.65 
5.49 
1.25 
2.  JO 


Moorotftown 
Nowton 


30 

8 


00 
51 


83 


3 


34.0 
88.9 


3.8K 

405 


14 

13 


09 


8 


7 


198.91    L88 
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Stations  in  State* 
and  Territories. 


N.  Jersey— Cont. 


Dover 

Now  German  town 

Readington 

Haddonfield 

Newtleld 

Greenwich 

V  ineland 


Averages . . . 

PENNSYLVANIA. 


Nyoos 

Dyberry 

Fallaington 

Philadelphia 

German  tWn 

Horsham 

Plyni'th  Meeting. 

Whitehall 

Factoryville 

Heading 

Pnrkersvillo 

West  Chester — 

Phenixville 

Ephrata 


JANUAUY. 


Date. 


8 
30 

8 

9 

9 

30 

8 


Silver  Spring  . . , 
Mount  Joy 


Harrisbufg 

Carlisle 

Fountain  Dale . . 

Tioga 

Lowisbnrg 

Ickesburg 

Grampian  Hills . 

Johnstown 

Franklin* 

Connellsville 

Now  Castle , 

Beaver 

Canonsborg 


Averages 


MARYLAND. 

Woodlawn 

Annapolis , 

St  Inigoos 

Emmittsburg  . 
Mt  St  Marys. 


Averages . . . 

DIST.  COLUMBIA. 


Washington 


VIRGINIA. 

Johnson  town 

Hampton 

Zuni  Station 

Bacon's  Castlo  .^ 

Ashland r. 

Comorn 


7 
7,8 
30 
9 
30 
9,30 
30 
9,29,30 
9 
9 
7 
7 
9 
30 
29 
30 
30 
28 
7 
8,9 
24 
7 
8,9 
7 
7 
4 
4 
4 
4 


30 
29 
29 
7 
30 


28,29 


a 


C9 
8 


Deo. 

58 
50 


55 


59 
01 
Gl 
60 


61 

54 

50 

58' 

60 

55 

58 

49 

50 

50 

55 

62 

58 

60 

5-1 

60 

50 

51 

54 

46 

45 

53 

46 

50 

54 

64 

59 

59 

63 


02 
64 
62 
68 
54 


5-1 


30 

64 

9,30 

64 

30 

64 

29 

72 

30 

65 

90 

63 

Date. 


23,26 

22, 23 

22,23 

26,27 

23,26 

23 

26 

23 


23,25 
23 
23 
26 
23 
23 
26 

23,26 
27 
2C 
26 
26 
26 
26 
26 
26 
23 
23 
23 
23 
23 
23 
27 
27 
23 
27 
26 
26 
23 


26 
26 
26 
26 
26 


o 


23 

19,21,26 
21 
13 
26 
26 


Dcg. 

12 

9 


} 


16 

17 
10 

18 
10 


-  8 
-11 

14 

19 

13 

11 

17 

12 

2 

17 

17 

13 

16 

14 

15 

19 

18 

13 

19 

-12 
o 

A* 

6 

-  2 
14 

6 
13 

9 
11 
13 


14 
21 
25 
14 
17 


28 


25 
30 
28 
25 
24 
24 


a 
u 

a 


33.4 
32.5 

33.9 

34.0 
36.6 
36.7 
35.8 


33.5 


26.8 
26.4 
34.0 
36.7 
34.3 
33.4 
34.5 
32.2 
28.6 
35.1 
317 
35.0 
34.2 
34.8 
34.6 


33.3 
33.8 
34.3 
23.3 
29.3 
31.7 
26.5 
29.7 
30.3 
35.1 
3a  6 
35.0 
36.1 


32.4 


35.6 
40.8 
39.7 
34.5 
34.7 


37.1 


39.3 


42.1 
42.9 
43.7 
46.  1 
*3.  'J 
41.0 


a 


a 

I 


In. 
4.  14 


3.67 


3.65 
4.15 


3.55 


1.50 


4.00 
3.23 


2.63 
3.68 


5.80 


3.10 
4.09 
4.75 
3.55 


4.22 
3.95 
2.66 
3.15 
2.10 
4.36 
5.12 


3.92 


3.60 
4.64 


3.70 


4.26 
4.70 
3.92 


4.51 


4.35 


4.10 


4.75 
2.90 
3.11 


5.35 
3.30 


FEBRUARY. 


Date. 


11 
13 


14 
14 
II 


13 
12,13 
13 
13 
15 
13 
13 
13 
13 
13 
15 
13 
13 
13 
15 
13 
13 
13 
13 
13 
11 
13 
13 
13 
13 
14 
13 
13,14 
13 


13 
13,15 
13 
13 
13 


13 


13 
15 
14 
14 


13.14 


2 


Dcg. 
46 
59 


68 
63 
70 


58 
49 
60 
61 
56 
65 
64 
54 
5-1 
62 
54 
66 
62 
64 
54 
64 
59 
65 
65 
54 
48 
67 
58 
58 
64 
68 
60 
57 
68 


64 
56 
62 
71 
64 


58 


66 
69 
70 
73 


08 


Date. 


U 

& 

c 

a 

«  . 

is 

a 

"a 


© 


a 
o 

a 

es 


28 


28 

23 
28 


8 

8 
23 
28 
28 
28 
23 
28 

8 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
6,8 

8 
25 
25 
28 
28 
28 
28 
25 
27 


28 
28 
28 
28 
28 


28 


5,28 

28 

6 

28 


28 


Dcg. 

.  12 

10 


Deg. 
32.5* 


11 
17 
13 


-  4 

-  C 
15 
17 
15 
13 
14 
10 

3 
16 
12 
13 
14 
14 
16 
18 
18 
15 
15 

-  6 
6 

10 

-  3 
8 
0 

O 

*m 

4 

11 
C 


14 
18 
20 
14 
14 


20 


21 

24 
M4 


36.0 
37.7 
37.8 

34.9 


26.2 

24.7 

35.0 

37.6 

33.2 

34.3 

35.1 

32.4 

2a  2 

35.9 

34.3 

33.6 

33,9 

35.1 

35. 

36. 

34. 

34. 

35. 

22. 

30. 

32.2 

25.7 

31.7 

29.3 

33.0 

32.7 

36.0 

33.9 


32.5 


35.9 
41.  G 
37.7 

;V18 

35.1 
36.6 


39.7 


a 

i 

•3  O 

c  « 


In. 

"i'ii 


42.3 
43.5 
44.9 
45.6 


3.57 
4.45 

4.43 


3.68 

kio 

4.49 

"3.25 
4.34 

"4.*35 
4.20 
5.59 

4.88 


3.90 
3.60 
4.18 
LTD 
LfiS 
3.85 
2.35 

"3.70 


4.00 
2.05 

TC5 


4.67 
5.45 
5.56 

'4.12 

4.95 


4.10 


3.00 
2.50 
4.25 


23     41. 8 


3.S7 
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JANUARY. 

FEBRUARY. 

Stations  in  States 
and  Territories. 

Date. 

i 

a 

a 
1 

Date. 

13,23 
13 

* 

a 

Z   . 

«■»  © 

3 

• 

s 

3 

2 

© 

a 

♦-• 

a 

• 

.a 

Dat*. 

t 

2 

a 

o    . 
■*■»  © 

01 

S3** 

a 
.»* 

H 

3 

Date. 

© 

a 
a*" 

« 
■4-» 

2 

a 

© 

1 

■s 

a 

2  a 

ex  a 

1 

Virginia— Cont'd 

Mount  Solon 

Staunton 

7 
8 

Deg. 

C6 
01 

Deg. 

22 
23 

Deg. 

43. 0 
41.0 

In. 

4.25 
2.87 

13 
13 
13 
12 
12,14 
13 

Beg. 

76 
62 

73 

67 
62 
C5 

6 

28 
6 

28 
6 
6 

Deg. 

16 
18 
12 
22 
12 
14 

Deg. 

42.1 
39. 5 
40.7 
44.1 
37.1 
37.3 

In. 

3.96 
2.94 
2. 05 

Near  Wythcvillo 

7,28 
9 
4 

59 
G3 
59 

13 
13 
13 

32 
17 
15 

45.1 
39.1 
38.8 

10.20 
2.20 

10.20 
2.80 

A  vorafroii 

42.5 

4.33 

41.7 

3.96 

7 
4 

7,0 

8 

70 
G5 
CO 
G2 

23 
'-ill 
23 
S6 

18 
26 
20 
18 

WEST  VIRGINIA. 

HftlHTlflV 

• 

White  Day 

3a  7 

37.7 
42.6 

14 

70 

6 

4 

37.5 

Cabell  C.H 

1.20 

21 

60 

26 

16 

38.6 

2.10 

A  v  wra  frpji 

39.0 

1.20 

38.1 

2.10 

no 

30 
29 

71 
73 
71 
66 

13, 11 
14 
13 
26 

'     32 

29 
29 
25 

21 

15 

13,14 

13,14 

12 

13 

19 

13 

12,13 

74 

75 
73 
66 
68 
71 
62 
62 
62 

6 
5 

28 

1 

5 

6,28 

28 
24, 28 
24,28 

26 
2G 
24 
20 
22 
16 
15 
10 
14 

NORTH  CAROLINA. 

Kenansville 

Golds  bcro 

Raleigh 

51.6 
49.5 
47.3 
42.0 

&  51 
3.60 
3.50 

4.85 

4a  D 
50.3 
47.2 
43.1 
44.2 
4a  4 
3a9 
40.2 
42.3 

4.65 
3.25 

a  80 

Oxford 

6.56 

13.00 

Allx'iuarlo  ... 

States  vi  lie 

A&hovillo.  ..(A.). 
Do (IL). 

9,  29 

28 

15 

70 
58* 
CO 
62 

13 
13 
13 
13 

is 

20 
20 
20 

43w9 
39.  7 
42.5 
43.0 

5.03 
3.50 
1.80 

4.75 
5.63 

44.9 

4.11 

44.3 

a  66 

15,29 
29 

68 

C8 

13 
19 

22 
32 

19,20 
13 
19 

69 
70 
69 

6 

28 

AMf 

19 
25 
22 

SOUTH  CAROLINA. 

Camden 

47.7 
50.3 

2.82 
5,41 

47.0 
49.0 
50.1 

5.45 

Aiken 

6.73 

A  ?rAT*trwq 

49.0 

4.12 

48.7 

6.09 

29* 

8 

8 

3,  8, 15 

29 
29 

24 

20 

CI 

C9 
0b* 
C3 

72 
CI 
69 
68 

13 
13 
13 
13 

12 
12 
13 
13 

29 
28 
30 
25 

30 
23 
24 

27 

13 
12 
12 
13 

69 
70 
69 
G7 

24,28 

28 

28 

24,28 

26 
16 

GEO  TIG!  A. 
Penflcld 

48.1 
53. 5 
50.1 
4G.1 

3.55 
5.70 

4.78 
5.80 

47.4 

48.7 
47.7 
43.7 

5.00 

Macon (A.). 

Atlanta 

6.48 
6.20 
9.93 

49.5 

4.97 

46.9 

a  90 

13 
21 

14 
12,13 

• 

74 
63 
75 

70 

28 

28 

28 

24,28 

27 
20 
21 
24 

ALABAMA. 

CarloTwillo 

afoiiltnn 

50.2 
45. 9 
47.7 

48.7 

• 

8.30 

4.87 
5.  96 
5.90 

50.9 
43.4 
48.3 
49.1 

10.82 

3.98 

GrconM  Springs  .. 

9. 1G 
9. 30 

4a  i 

6.26 

47.9 

8.32 

15,  30 
4,  29 

78 
79 

13 
13 

47 

36 

o  » 

a.1,  — . 
'.  . 

85 
79 
87 
81 
62 

5 
5,24 
5 
6 
G 

40 
40 
35 
36 
44 

•  •  •  •  Jfe* 

...._— . 

KLOttllJA. 

Port  Oraujro 

JncASuiivillc 

Pil-ti- -i 

59.  4 
57.1 

4.05 

60.0 
59.4 
60.7 
62.6 
G5.0 

7.25 
4.90 

Crtlhi      .     

M:t:::;!'-«- 

LakoCiiy 

15 
1.3 

•  )     •! 

—.  •> 

78 
84 
lb 

13 
13 
13 

38 
41 
32 

62.9 
67.  0 
58.  7 

4.3h" 

9.  3*-> 

1.60 

Gl  0     *  ^-* 

61.5 

158 

■  — » 

a 

41 
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TKXA6 


Kilmer — 
OaJventon 

HoQKlOQ 

Col  inn  Wia 
Bine  Branch 

Lavaca 

Waco 

Austin...... 

Yorktowh 


Avenges 

LOUISIANA. 

New  Orleans 
Bhreveport 

MUttlfiSIPFL 

Colnnsbns 
Marion  C.  H 
Greuuda 
Near  Brookhaven 

Hatches 
Averages 

TENNX66M. 

Elizabeth  ton 
Tnwulum  College 
Lookout  Mount'n. 
Clarksville 
Trenton 
Memphis 

Averages 

KENTUCKY. 

Pino  Grove 

Locington 

Danville 

Louisville 

Clinton 

Averages 

OHIO. 

New  Lisbon 
Stcubeuvillo  . . 
Martin's  Ferry 
Pjiincs  ville 
Gilmore 
Milnoisvillo 
Cleveland 

Wooster 

Oallipolis 
Kclh'VH  Island 
Sandusky 
North  Fairfield 

Carson 

■J^OKtcrvjlle 

ft    . 
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« 

»» 

Kt.-itiins  in  Stntc* 

-. 

it 
i 

Dais. 

ll 

.5 

1 

i 
1 

1 

1 

1 

ll 
1 

Date. 

1 

II 

< 

Dale. 

1 

3-2 

1 

I 

! 

i 

1 

i 

Ohio— CoBtlnneii 

1 

60 

83,2(1 
S5 

a* 

13,20 

-D*7- 

22 
Ifl 

ic 

18 

Dtp. 

:>■.'.  a 

31.  T 

ii'i.o 
33.  1 

38.1 

;«!  s 

35.0 

In. 
1.50 

1.  ';'; 

L  J3 

L  M 
■J.  'ii 

L  W 
1,  88 

13 
13 

!>,. 

35 
38 

a. 

so.  a 

3fl.y 

7n. 

Hilliboro 

Toledo 

Springfield....... 

EL  S3 

13 

12,13 

01 

3d 

8 

3&3 
41.1 

:'"r1 

JmVmii burg  ... 
lit.  Auburn  lust 
Cincinnati  .-(H) 

3.57 
3.  B0 
LSI 

CoUsga  Hill 

13 

OS 

t8 

10 

33.3 

3.44 

33.  a 

2.13 

34.  0 

31. 0 

'll!  ■.: 

3&0 
IB.  4 

at  a 

13 

40 

S5 
91 

a 

13 

1(1 

03 
04 

en 

SS 

s 

HonroeCltj.... 

3,1.3 

o.40 

J.  4H 

4.55 
3.48 

Stai.-AprlCol.. 
Litclilielil 

Ounil  Rapid*... 

8,13 
C&15 

50 
M 

47 

3d 

OS 

12,26 
15 

4 

10 
8 

6 

—  2 

30.  1 

*l  ti 

a&e 

28.1 
33.8 

0.47 
1.  2.-. 
3.13 

2.30 

a!ot 

3  i'l 

its 

S.  89 
l.TS 
1.  88 
1.C3 

148 

CoppprFal]*.... 
PennMIno 

4.00 

"Too 

30.3 

n  i 

33.3 
33.7 

1.03 
L7J 

38.  a 

3^11 

■-» * 

S9 

00 

30 
U 

13 

13 

ei 

37,23 
27.  28 

B 

Rplreliod 

3.20 

Cut»mbi»  City  .. 

S3 

so 

30 

SI 

31 

:j 

11  J 

30.1 
3U 

:.'■ M 
2a) 

13 

05 

"  2? 

9 

lid 

Kui-hUton'o  ... 
Bloom  in  moo  . . . 

4.03 

a.  to 

3,37 

12 

11, 13 
10,13 

fi-i 

HI 
00 

n 

J 

Is 

"i.'si' 

38 

11.31 

"'ii' 

-- 

»  o' 

L'so 

3.38 

Kentlxa.l 

Kew  Harmony. , . 

34.4 

i.09 

:».  3 

I 

48 
43 

la 

ii 

4 

W 

65 

S3 

S| 

'IS 

muxoa. 

/I  J 

l.Dl 

o.  n 

?! 

-fiev  Cliicagu 

V.'H 
1.03 
1.98 

Kin-V  Mills 

GoLinila 

IMviili-m 

Sandwlcb  . 

m 

SO 

31 

i 

2S.3 

l!40 

s 

I'l 

is.  o 

1.30 

368 

LBS 
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JANUARY. 


iLLCtOIA — Cont'd. 

Winnebago 

Bocbello 

"Wyanet 

Tiakilw.i 

Hennepin 

Ehuira 

Peoria 

Springfield 

LoatnT 

Dubois 

Waterloo 

South  Pass 

Galeaburs 

Manchester  .... 
Mount  Sterling  . . 

Andalusia 

Augusta 

Warsaw 


Averages 


WISCONSIN. 


Manitowoc. 
Plymouth  - 
Hingbam  .. 
Milwaukee 
Appleton  . . . 
Waupacca .. 
Embarrass.. 
Rocky  Ron  . 

Madison 

Edgerton  ... 
Baraboo  .  . . . 
New  Lisbon 
Bayfield.... 


Averages 


MDfJfESOTA. 


Beaver  Bay . 

Afton 

St.  Taul 

Minneapolis 

Sibley 

Sauk  Center 
Koniska 

New  Ulm  . . . 

Madolia 


Averages 


Date. 


28 

4 

28 
20 

20 

7,28 

7 

C,7 

7 

7 


rt 


s 

£ 
£ 

•a 

3 


Date. 


Deg. 
45 
47 

55 

51 
52 

48 
5j 
50 
5!) 
02 


28 

23,20 

7 

3 

i:> 

7 

I 


7, 


6 

r,  2s 

14 

7 

14 

21 

23 

6 

G 

22,28 

19 

6 

0,23 


CO 
54 
SO 
CO 
57 
53 
65 


IOWA. 

Clinton 

Davenport 

Dubuque 

Mouticello 

Bo  wen's  Prairio.. 

Muscatine 

Fort  Madison... ,. 

Gnttenfoerg 

Mount  yernon  . . 

Iowa  City 

Independence 

{iearlndepend'ce. 


7 

23 

3,23 

23 

3,27 

6 

O 

c 

C,  19 


40 
41 
48 
47 
47 
46 
44 
45 
42 
50 
36 
50 
42 


10, 20 
10, 20 
2G 
20 
20 
20 
10,25 
10 
12 


41 
39 
36 
39 
36 
38 
30 

38 

33 


3,25 

50 

28 

40 

C,7 

44 

6 

45 

25 

45 

23 

54 

7,29 

52 

6 

46 

3,6 

44 

23 

48 

3,27 

39 

3 

43 

12, 10 
10 
10 
10 
10 
10 
10 


20 

11 

20 

25 

11 

11 

11 

11 

11 

11 

10 

11 

20 


c 


B 

mm 

rt 


Den. 

1 

0 

12 

10 

10 

i 

18 

18 

17 

17 


20 
0 

17 

10 

0 

12 
10 


25 
26 

25 
25 
25 


25 
25 


4 

-  0 

0 

5 
*> 

-13 

-  8 
-15 
-11 
■  6 
-10 
•18 

-  8 


rt 


Dcfj. 
25.  8 
30.7 
31.6 
31.3 
32.0 
27.0 
34.0 
28.5 
33.0 
37.7 


27 
10 
11 
11 
11 
10 
10 

11 
11 
11 
11 

10 


-  7 
-13 

-  7 
-13 
-19 
-26 
-14 

-15 

-16 


10 

5 

-15 

-20 

-21 

0 

6 

-20 

-  8 

-14 

-21 

-21 


30.6 
31. 0 
34.  5 
36.  0 
31. 3 
33.  2 
32.1 


32.1 


27.4 
24.0 
20.  0 
20.  1 
20.  5 
25.5 
21.3 
23.1 
23.3 
25.3 
18.8 
23.3 
21.6 


24.3 


23.4 
18.6 
19.4 

iao 

15.4 
13.2 
16.2 

17.3 

15.6 


17.5 


30.2 
28,1 
23.9 
22.3 

26.3 
31.3 
20.3 
24.4 
20.0 
10.2 
10.0 


FEBRUARY. 


o 


a 


In. 
1.39 


1. 00 


1.17 
0.99 


1.25 
1.47 


1.  02 
3.07 


2.  19 
«»  oo 


1.75 


2.  70 

2.00 


2.  51 
2.08 


l.tfS 
2.  75 
2.00 
1.80 
4.  75 


o 


58 


0.28 
0.80 
0.42 
0.06 
0.30 
0.32 


0.38 
0.50 


(X38 


1.50 
3.74 
3.  4  > 
1.71 
1.  50 
1.52 
1.21 


4.  bl 
2.50 
1.00 


Date. 


12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

11 

12 

12 

12 

12* 

12 


10, 


12 
12 
12 
12 
12 
11 
12 
12 
12 
12 
12 
12 
16 


12 
11 
12 
11, 12 
11 


s 


C  3 
PS*' 

s 


Den. 
58 
01 
08 
62 
00 
02 
CO 
70 
08 
60 
00 
08 
57 
70 
08 
'  08 
04 
67 


Date. 


27 

27,  28 
2s 

28 


07 


27 

28 

23 

23, 28 

27,28 

27 

27 

5 

28 

23 


E  c 


Dti. 
0 

—  4 
2 

0 
0 

—  4 
4 

i 

10 
10 

—  1 

3 

—  4 
__  it 

__  o 

mm 

—  4 


48 
47 
50 
50 
47 
48 
45 
50 
50 
60 
50 
57 
46 


28 

27 

27 

27 

27 

4,21 

27 

5 

27 

5 
*r\  01  oa 

5 
23 


45 
43 
11 
42 
30 


°7 


*mJm 

27 


12 

$    8,10, 

{11,10 

7.10 


40 
40 


o- 


00  07 


o--» 


0 
o 

mm 

2 
o 

0 


—  5 

—  1 

—  3 
0 

—11 
—12 


-12 
-24 
-15 
-18 
-21 


c 
3 


Dei. 

24.5 

25.5 

28. 1 

29!  8 

30.0 

20.6 

31.2 

31.1 

31.9 

37.0 

30.1 

37.9 

27.2 

Si  4 

31.4 

30.3 

30.1 

28.2 


ill 

"i'i 


LM 

"US 


2.53 


30.4     i2 


25.8 
23.0 
24.6 
26.7 
25.6 
24.2 
22.3 
24.4 
22.9 
24.2 
24.9 
23.9 
19.8 


£2 
£» 


£# 
iS 


-26 
-17 


12 
12 
12 
12 
11,  12 
12 
12 
12 
12 
12 
12 
12 


05 

23,24 

00 

.VI 

- 

ou 

.> 

50 

5 

01 

23 

62 

5 

68 

23,27 

56 

5 

50 

23 

02 

5 

53 

23 

58 

5 

-  4 

-  4 

-  2 

-  8 
-14 
-12 

-  3 
-16 

■V 

-  I 

-  8 
-21 
-10 


210 


19.9 
17.5 
18.7 
17.6 
15.2 


15.0 
16.7 
15.2 


i» 


a* 

IS 


17.0 


27. 2 
2ti  7 
26.0 
24.5 
24.0 
28.5 
20. 5 
23.2 
217 
27.0 
21.2 
19.9 


£* 

75 


3.53 

lie 


• « •  - 

a* 
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Stations  in  Strifes 
andTerritovi' 


JANUARY. 


a 


I  Date. 


Iowa— Cont'd. 


"Waterloo  . . . 
Rock  ford  ... 
Iowa  Falls . . 

Alcona 

Wat  Bowl.. 
Fort  Dodge. 
IV»onPRl>oro\ 
Fontauello  . 

Kolfo 

Lizard  

Grant  City. . 

Logan 

Woodbine.  . 


Averages 


MISSOURI. 


St.  Lonis  TJniv 

Allenton 

Hematite 

Rolla , 

Jellerson  City 
Hermitage  .... 

Bolivar , 

Warrcnsburg . 
Harrison  villo  . 
St  .Joseph 


'A 


o 

3 

:{ 

21 
•»  »»- 

o 
3 
o 

27 


Dey. 

40 

40 
40 
•JO 

:w 
3d 

•10 
42 
42 


Oregon 


Averages 


KANSAS. 


Atchison 

Leavenworth  ... 

Olathe 

Baxter  Spring  .. 

Lawrence 

Holton 

Le  Roy 

Neosho  F:i11h 

StatoAgr'lCol... 
Council  Grove  . .. 


Averages . 

NEBRASKA. 

Dakota 


Omaha  Mission 

ETkhorn 

De  Soto 

Bellevuo 

Glcndnlo 

Nebraska  CiLy. 
Peru 


Averages 

UTAH  TERRITORY. 

"Wanship 

CALIFORNIA. 

Montorey 


12 


40 
48 
42 


G 

G 

27 

7 
3 
3 

23 

4,28 

6, 28 

G 


G2 
G7 
68 
65 
64 
62 
63 
58 
50 
51 
50 


G 

28 

28 

3 

28 

6 

0 

4.5 

28 

28 


54 

57 
56 
67 
55 
50 
GO 


54 

58 


27 

40 

3 

50 

21 

44 

21 

43 

6.27 

4<) 

21 

49 

21 

50 

21.  27 

47 

24 


10,27 


Date. 


11 


10 


25 


25 
25 


12, 31 

31 
12,31 
12 
11 
10 
11 
10 
10 
10 
10 


Drq. 
—lb 

—  G 

—  G 
—10 
—11 
—14 
—10 
—10 
—18 


—16 
—  G 

—lo ;  22.  G 


27 
14 
17 
15 
17 
15 
15 
10 
12 
10 
4 


10 
10 
10 

11 

10 
10 
10 
10 
10.25 
10,11 


25 


25 


42 


C3 


18 


19 


5 
6 

18 
G 
3 

13 

11 
9 

12 


G 

0 
o 
4 

o 
%) 

3 


—20 


32 


3 

rt 

u 


C 


Is 


a  i« 


Dtft- 

19.  2 

20.  2 
22.8 
17.2 
15.  II 
18.1 

21.  3 
22.5 
15.  G 


18.8 

o*»    'I 

>- » 


In. 


2.07 
1.23 
1.10 
1.  75 
1.38 
0.  h5 
0.70 


0.90 


22.1      1.83 


40. 
30. 
39. 
37. 
38. 
31. 
38. 
33. 
33. 
31. 
31. 


1.73 
1.  91 
1.40 
2.00 

2.68 
4.59 
3.53 

4.08 
1.  28 
2.CG 


30.  I      2.  53 


39.6 
30.1 
31.3 
40.0 
30.  5 
30.  6 
30.  3 
32.0 
30.  6 
35.  4 


2.70 
3.  45 
3.  90 
5.  75 
2.90 


2.45 
4.10 
1.  15 
2.75 


32.7      3.24 


23.9 

27.  G 

24.9 

24.  7 
20.  3 
23.  4 

28.  0 
2^.0 


0.55 
0.13 

0.  00 

0.  90 

1.  30 
1.  15 
0.43 


25.  9 


0.72 


20.  5      1.  70 


50.3 


3.83 


FEBRUARY. 


Date. 

• 

S 

c    . 

^"    — 

«—  w 

*-* 

Date. 

1 

es 
u 

a. 

O          . 

*•>  i,- 
U 

s  3 

3 

u 
a 
*-> 

'■J 

a 

3 

..» 

«— « 

71 

• 

"  a 
—  a; 

c 

12 

48 

Drrj. 

—   H 

7V«7. 
23.0 

In. 

12 

48 

27 

—  10 

23.1 

11,12 

50 

23 

—10 

♦>.i  0 

3.97 

11 

41 

mm  «* 

—  14 

19.2 

..«••• 

1,11 

40 

.>.) 

—18 

17.4 

2.28 

11 

45 

—  10 

21.7 

1.  40 

12 

50 

27 

—  9 

00  7 

1.84 

12 

56 

"7 

—  6 

25.  3 

l.Grf 

11 

40 

on  07 

—12 

19.  2 

1.93 

10 

61 

27 

—  4 

25.  5 

4.98 

11,12 

48 

i>.) 

—14 

23.6 

12, 13.  18 

48 

4  00  .>r 

—  4 

24.  G 

1.40 

12 

53 

—  6 

25.9 

23.9 

2.  G6 

12 

70 

27 

12 

33.4 

1.82 

12 

77 

23,28 

t 

3G.0 

2.45 

12 

75 

28 

9 

3a  9 

2.10 

12 

7G 

23 

1 

41.  G 

1.57 

12 

72 

23 

4 

37.0 

12 

70 

23 

—  1 

34.  G 

1.90 

12 

70 

23 

1 

38.2 

0.  95 

12 

70 

27 

0 

30.  4 

0.50 

12 

64 

23 

0 

33. 1 

1.03 

12 

OS 

23 

O 

35.3 

1.98 

12,13 

68 

23 

—  5 

31. 2» 

2.51 

35.9 

1.69 

11,12 

68 

23,27 

—  4 

30.9 

1.65 

12 

08 

23 

—  (5 

30.7 

1.84 

12 

07 

23 

—  4 

32.1 

1.30 

12 

74 

2a 

—  7 

39.0 

2.80 

12 

60 

23 

—  3 

30.  G 

1.44 

11 

62 

23,  27 

—  3 

30.2 

•  >•■•• 

12 

70 

23 

—  4 

33.  G 

1.95 

12 

65 

23 

—  9 

31.3 

1.60 

12 

65 

23 

—  4 

31.3 

1.28 

11, 12 

60 

23 

0 

31.5 

0.G5 

32.  4 

1.16 

55 

00 

-- 

-5 

27.0 

8,12 

10,23 
12 

50 
55 

(  20.  21, 
}  22,  27 

\  3 

—  2 

27.5 
27.7 

1.G5 

12 

53 

—  0 

-'.J.  8 

1.48 

12 

g 

4 

•» 

30.  0 

2,00 

12 

4 

—  10 

27.  5 

2.  -15 

12 

04 

4 

0 

31.7 

2.  00 

12 

67 

20 

-3 

3o. .; 

1.05 

28.  0 

1   87 

' 

_=.— - 

-'  ™  = 

28 

71 

22 

32 

49.4 

4.U 
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JAXUART. 

FEBRUARY. 

Stations  in  States 
and  Territories. 

i 

Dato. 

*       1 

a 

«     . 

J 

3 

Dato. 

a 
©  . 

E  3 
& 

• 

g 

o 

a 

o 

1 

6 

ii 
B 

Date. 

t 

a 

0 
e 

1 

Dato. 

%-> 

o 

ft 

S 

S 

a 
3 

• 

c 
u 

.5 

cS 

1 

C 
© 

© 
"3 

a 

> 

si 

n 

"S 

California- Con. 

Murphy's 

FaradigeCity 

Watsonvillo* 

5 
3,25 
4,26 

Deq. 
63 
00 
C5 

10, 19, 20 
19 
13,16 

Den. 
23 
23 
30 

Den. 
42.0 
45.5 
51.5 

In. 
7.50 
2.02 
7.40 

17, 27, 28 

Den. 

00 

2> 

24 

Dtg. 
42.2 
45.6 
45.0 

/& 

131 
13 

27 

73 

^9 

32 

SI 

Avorapfls 

47.3 

30.8 
20.4 

5.34 

45.6 

4£ 

11 
5 

46 
44 

1 

8 

—12 
—11 

27 
17 

70 
42 

20 
21 

—  6 
—33 

MONTANA  TER'Y. 

Fort  Benton 

Deer  Lodge  City. 

1.75 
3.25 

33.1 
24.4 

OLti 

19 

.A-Veraffca 

25.6 

2.50 

— ,  . 

28.8 

1.95 

14,19 

44 

2,4,27 

30 

20 

47 

9,10 

30 

ALASKA. 

Sitka 

38.4 

5.33 

498 

MARC 

n. 

APRIL. 

MAINE. 

Ho  til  ton 

27 

28 
27 

27,23 
28 
27 
28 
27 

27,23 
27 

53 
50 
45 
55 
49 
54 
55 
50 
54 
46 

2 
6 
1,6 
6 
1 
6 
0 
0 
0 
5 

—23 

—  4 
—12 
—12 
—17 
—19 
—20 
—24 

—  8 

—  5 

19.6 
26.4 
21.4 
26.2 
25.1 
24.0 
23.3 
22.7 
25.0 
24.4 

8.65 
3.54 
4.23 
5. 05 
4.00 
4.39 
2.97 
3.20 
4.96 
5.76 

17,30 
27 

23 

23 

23 

17,23 

27,28 

17 

27 

27,23 

65 
59 
54 
62 
61 
63 
61 
62 
64 
63 

5 
5 
5 
4 
4 
4 
5 
5 
4 
5 

21 
29 
18 
20 
29 
25 
25 
20 
23 
20 

40.4 
40.7 
37.1 
42.5 
42.6 
41.9 
40.9 
41.3 
4L8 
41.5 

L» 

Steuben 

&44 

"tVilliam*bnrg 

"West  Watervillo. 
Oardiut^r 

IT! 

in 

105 

SUudish 

Norway 

175 

Kuiiil'ord  Point. .. 
Corniahvlllo 

L05 

in 

L57 

.Averages .... 

23.8 

4.68 

41.1 

8.57 

23 

27 
1J 

23 

48 
59 

43 
50 

1 

2,0 

1 

6 

—22 
—24 

—  1 

—  1 

20 

27,23 

27 

28 

67 
64 
67 
74 

4 

12 

3 

3,4,5 

18 
13 
2tf 
26 

NEW  HAMPSHIRE. 

Stratfortl 

Shelbumo 

North  Burnstcad. 
Goflstown  Center. 

19.4 
25.8 
26.2 
26.4 

3.60 
2.37 
2.50 
3.40 

37.7 
40.3 
44.8 
42.8 

143 

1.22 
LSI 

AvArnrTA.q 

24.5 

2.97 

4L4 

1.73 

28 

20. 

29 

27 

27 

29 

27 

47 

53 
52 
50 
49 
51 
60 
47 
55 

o 

00 

3 

1 
1 
1 
5 
1 
1 
1 

—23 
—30 
—17 
—27 
—27 
—29 
—17 
—23 
—11 

20 

60 

•  5 

20 

VERMONT. 

Lunenburg 

Bamet  .         

19.6 
13.9 
19.3 
20.1 
17.7 
18.8 
20.3 
22.9 
27.0 

4.45 
3.70 
2.74 
5.83 

3.04 
a  33 
3.40 

33.8 

403 

North  Craftsbury. 

Ennt  Bm  lid 

"Woodstock 

N«»ar  St.  Albans  . 
Went  Charlotte. 

Middlebiiry 

Brandon  

24 
27 
24 

20 
20 
20 
20 

58 
68 
64 
63 
72 
71 
72 

4 

11 
1 
4 
4 
1 
1 

16 

21 
20 
24 
22 

37.0 
40.4 
30.7 
39.7 
41.4 
42.8 
42.2 

148 
2.00 

ICO 
194 

9.21 

21.2 

3.87 

40.3 

o  72 

27 
27 
23 
27 
27 

65 
57 
53 
64 
1      08 

2 
6 
6 
1 

4 

—  8 

—  7 
4 

24 
20 
13 
13,20 
25 

i.> 
OH 
63 
74 
78 

4 
3 
3 
3 

4 

23 
20 
30 
29 
28 

MASSACHUSETTS. 

Topstk'ld I 

Milton I 

30.  5 
27.2 
23.1 
3>  7 

0. 03 
0.  73 
7.43 
5.17 

47.1 
44.9 
43.3 
43.6 
47.6 

L38 
L« 
LeO 
1.7! 
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Meteorology  of  1809 — Continued. 


Stations  in  States 
and  Territories. 


Mass.- Cont'd. 

North  Bfflertca.. 

"West  Newton 

New  Bedford 

Worcester 

Meudon 

Luueuburg  

Am  bent 

Richmond 

Williams  College. 
Hinsdale 


RHODE  ISLAND. 

Newport 

coHncncuT. 


Pomfret 

Colnmbia ..... 
Middletown... 
Waterbury  ... 
Colebrook  .... 
Brookfield  .... 


Averages, 
raw  YOBC 


Moriches 

-South  Hartford . . 

Garrison's 

Throg'a  Neck.... 

White  Plains 

Deaf  A  Dumb  In. 
Columbia  College. 

Flatbush 

Nyack 

Newburg 

Minaville 

Sloans  villo 

Gouverneur 

North  Hammond 

House  ville 


Leyden  

South  Trenton  . . . 

Cazenovia 

Oneiila. . , 

Depauvillo 

Oswego 

Palermo 

North  Volney 

LtullowviUe 

Waterburg «.. 

Nicholn 

Newark  Valley  . . 

Rochester 

Littlo  Genesee . . . 
Snspens'n  .Bridge. 
Buffalo 


Pate. 


Averages. . 

raw  JBBS9T. 

Patorson 


23 
27 
27 
27 
27 
28 
27 
26 
28 
26,28 


27 


27 

28 
27 

27 

28 
28 


27 

71 

28 

58 

27 

5A 

27 

58 

87,28 

58 

28 

62 

27 

61 

27 

58 

28 

72 

27,28 

57 

14 

49 

14,28 

50 

28,29 

48 

28 

54 

25 

50 

28 

47 

28 

44 

28 

50 

28 

53 

28 

54 

28 

49 

23 

48 

28 

51 

28 

57 

•  28 

55 

28 

57 

28 

54 

26 

52 

28 

62 

28 

52 

28 

G4 

62 
64 
55 
56 
56 
54 
58 
50 
50 


60 


55 
64 
61 
55 
54 
60 


Date. 


2 

o 

mm 

5 

1,5 

5 

5 

1 

1,5 

1 

22 


1,5 


5 
1 
1 
2 
5 
2 


1, 


27,98 


60 


5 

1 

1,5 

5 

5 

5 

5 

5 

5 

5 

1 

5 

1 

7,22 

4A 

21,22 

4 

22 

22 

22 

5,22 

22 

22 

21,22 

6 

32 

22 

22 

5 

5 

5 

5 


Dtg. 
—11 

—  4 
6 
2 
0 

—  2 

—  9 

—  5 

—  8 

—  5 


10 


0 
2 
4 
4 

6 
6 


11 
—17 
5 
8 
5 
9 
9 
9 

12 
4 

—  4 

—  4 
—12 

—  5 


—  5 

—  6 

—  1 
0 
0 
4 

—  3 
4 
6 

—10 

—  2 

—  8 
3 

—18 
2 
2 


6 

(h 

a 
« 

I 


Dtg. 
28.1 
30.7 
32.1 
28.3 
27.4 
2A  1 
27.3 
27.0 
25.  I 
25.2 


28.7 


33.3 


26.4 
31.6 
29.4 
29.  1 
24.7 
31.6 


2a  e 

— r— 


36.5 
26.3 
34.0 
34.  1 
33.6 
34.  1 
34.0 
31.3 
37.3 
33.3 
24.7 
24.0 
24.  1 
23.9 

23.4 

28.2 

21.9 

25.9 

27.0 

24.8 

27.4 

23.2 

26.3 

27.6 

22.9 

29.0 

26.2 

26. 

25. 

20. 

27. 


4 
7 
2 
7 


2a  I 


32.9 


In. 


3.56 
5.98 
4.83 
4.  10 
5.52 
4.  40 
4.94 
4.44 
5.72 


5.30 


7.05 


APRIL. 


5.20 


6.68 
5.02 
4.68 
8.  10 


5.94 


8.32 
5.75 
6.58 


5.64 
3.98 
4.30 
6.00 
1.32 
3.00 
6.27 
2.50 
1.96 

4.46 

4.65 
4.87 


a  45 

4.95 
4.10 
1.93 


Date. 


27 
24 
26 
19 
19 
24,27 
2) 
2G 
20 
19,20,27 


2.15 
2.27 
2.05 


2.69 
4.06 


26 


19 
27 
24 
19,20 
19 


i 

a* 
B 

s! 

a 
■a 

3 


Dtg. 

71 
73 
73 
71 
74 
70 
74 
76 
74 
72 


68 


70 
78 
74 
76 
81 


26 


19 
26 
27 
27 
19 
19 
27 
26 
19 
19 
20 
20 

27 

27 
20 
19 
19 
20 
20 
20 


16 
19 
19 
19 
20 
19,26 
19 
23 


81 


78 
77 
74 
76 
76 
79 
79 
79 
60 
80 
75 
64 

74 

64 

68 
7G 
-78 
72 
73 
73 


Date. 


5.40  |  94,97 


73 
7G 
80 
78 
74 
74 
75 
70 


63 


3 
4 
4 
4 

3,4 
4 
4 
5 
3 

3,4 


4 
4 
1 
4 
5 


Dtg. 

27 
24 
30 
20 
26 
£2 
27 
20 
24 
20 


31 


26 
27 
29 
23 
28 


28 


4 

3,4 
4 
4 
4 
4 
9 
4 

1,4 
4 

1,4 
1 


1 

10 
4 
1,3 
1 
1 
1 


4 
4 
4 

4, 11, 15 
3 
4 
4 
3,4 


31 
30 
32 
32 
33 
30 
36 
30 
22 
18 
18 
13 

18 

16 
14 

24 
27 
18 
23 

20 


© 

3 

E 


Dcg. 
45.5 

4a  4 

47.3 
45.7 
45.  1 
45.5 
46,5 
45.6 
39  4 
43.2 


45.6 


46.7 


47.1 
47.1 
4a  7 
43.8 
47.5 


46.4 


51.0 


27 
24 


20 
22 
25 


29 


90.0 
49.0 
4a  0 
«).  1 
50.3 
4a  0 
51.9 
50.9 
43.5 
41.2 
40.4 
4L7 

39.5 

3d  2 
38.  1 
42.4 
43.0 
40.6 
10.  5 
40.9 


5  S 

4  * 


I 


In. 


49.8 


1.32 
2.52 
2.81 
3.95 
1.53 
5.75 
3.  L6 
3.40 


2.58 


1.94 


1.65 
1.98 
1.73 
2,80 


2.04 


3.42 


1.57 
1.39 
1.56 
1.62 
0.92 
1.45 
3.41 
1.18 
0.95 

2.69 

4.06 
4.91 


4.34 
1.10 
2.00 
l.'iO 


46.8 

43.5 

•Ju.  2 

AX  5 

2.30 

4:1.7 

1.47 

42.  2 

L55 

41.2 

41.3 

1.77 

44.4 

2.16 

1.78 
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Stations  in  State s- 
and  Territories. 


MARCH. 


Date. 


N.  Jersey— Con. 

Newark 

New  Brunswick  . 

Trenton 

ItioUramta 

Moorcbtown 

Newton 

New  Germanto'n . 

Hnddontleld 

Newtield 

Greenwich 

Vineland 


Averages. 


rEXXSVLVANIA. 

Nycos 

Hamlin  ton 

Dyberry 

Fallsington 

Philadelphia 

Gemmutowii 

Horsham 

Plym'th  Meeting 

TYlii to  flail 

Factory-villa 

Heading 

Parkersvillo  . 

West  Cheater — 

Phenixvillo 

Ephrata 

Silver  Spring  . . . 

Mount  Joy 

Harrisburg 

Carlisle 

Fountain  Dale  . . 

Tioga 

Williamaport . . . 

Lewisburg 

Ickeabnrg 

Grampian  Hills . 

Johnstown 

Franklin 

Connellsville 

Now  Castle 

Beaver 

Can  oiisb  urg 


Averages. 


MAJIYLA-NI). 


TVocxllawu 

Annapolis 

St.  inijxot1* 

Frederick 

Emr.iiu.slmrg .. 
Mt.  St.  Mary's . 


Averages. 


DIST.  COLUMMIA. 

Washington 


27 
27 

27,28 
27 
14 

28 


& 

8 
*j   . 

•*-  © 

"  b 
a  a 

S 

H 

3 


Beg. 
63 

60 
64 
66 
68 
60 
61 


27 

27 

27,28 


28 


28 
27,  28 
27 
28 
27 
27 
27,28 
28 
27 
27 

27 
27 
14 
14 
27 
14 
•  14 


14 
14 

28 


28 
2G,  Cn 
28 
28 
26 


27 

27 


27,  29 

14,  27 

27 

27 


27 


66 
66 
68 


Date 


5 


5 


58 


CO 
65 
63 
65 
65 
C3 
M 
GO 
Gl 
64 
62 
61 
66 
C7 
69 
Gl 
70 
60 


63 
63 
57 

Wi 
GG 
68 
67 
70 
71 


70 
G8 
64 
GO 
70 
63 


G5 


cS 

o 

S 

S 
a 


Dtg. 


5 

8 
8 
9 

3 

it 


9 
13 

9 


no 


5 
1 

5 
5 


5 


5 


1  7  00 

1,  4,  -- 


5 
5 
5 
5 


1,5 


< 

7 

7 

16 

16 

7 


5 
5 
5 
5 
5 
5 


© 


a 


a 


Dcg. 
34.4 
33.6 
39.9 
37.0 
36.5 
31.5 
37.4 


36.4 
38.4 
37.7 


35.9 


■s 


2  as 


« 


In. 
4.67 
3.74 
4.79 

4.88 
4.  63 
4.89 
4.24 


4.64 
3.71 


4.56 


—  4 


-  8 

6 

14 

8 

6 

11 

3 

0 

13 

9| 

!) 

9 

14 

10 

14 

13 

10 

13 


6 

8 
-10 
8 
0 
2 
«> 

10 
6 


10 
13 
15 
15 
8 
11 


16 


23.6 


25.5 
37.0 
38.9 
36.5 
36.  5 
36.4 
33.9 
28.  2 
38.3 
36.  6 
35.  8 
37.5 
36.6 
37.0 
39.  4 
36.5 
37.9 
37.6 


5.21 


5.15 
5.20 
5.21 


4.57 
4.62 

3.43 

4.35 
4.03 
4.25 
4.56 


4.76 
5.  75 
4.48 


30.9 


38.2 

3.  51 

34.9 

4.  89 

25.7 

4.57 

32.2 

28.9 

4.43 

32.9 

31.3 

•    *    m    m     m 

35. 6 

4.23 

34.7 

3.87 

4.55 


37.  3 
42.1 
40.7 
42.6 
37.7 
36.9 


5.20 
4.36 
4.39 


5.62 


39.  6  4.  89 


APRIL 


Date. 


19 


27 
27 
19 
19 

20 
27 
27 
27 
27 


Date. 


S 
a 


Dan. 
79 


82 
82 

79 
78 
82 
80 
83 
80 
90 


40.7 


3.23 


19,24,27 

19 

19 

19 

19,27 

20,27 

27 

19 

19 

19 

19, 27 

19 

19 

27 

19 


77 
78 
75 
79 
79 
64 
79 
82 
80 
78 
82 
80 
80 
80 
64 


4 

4,12,14 
4 
4 
5 
4 
4 
4 
1,4 


rt 


62 

.5 


e 


Den. 

29 


s  s 


•3 


Den.      /a. 


5a  5 


19 

27,28 
19 
19 
18 
19 
19 
19 

19, 28 
28 
19 

23 

19 
28 
26 


23 
19,  28 
20, 27 
28 
27 
27 


28 


82 
76 
86 
78 
76 
78 
82 
85 
72 
76 
74 
81 
76 
79 
80 


SI 
80 
76 
83 
84 
78 


1,  4, 12 
4 

15 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

12 
5,15 


12 

4 

4,15 

3,4,11 

10 

4,5 

4 

3 

3,  4, 15 

14, 13 

15 

4 

4 

3,4 

4,13 


32 
34 
31 
20 
31 
32 
30 
32 
33 


54.4 
49. 2 
51.6 
47.8 
50.3 
51.5 
51.2 
52.  2 
53.1 


21 
25 
20 
29 
34 
29 
31 
31 
24 
26 
31 
29 
29 
30 
32 


29 
32 
32 
32 
16 
29 
28 
29 
20 
29 

WW 

4tW> 

32 
24 


51.1 


45.  8 

43.7 

43.6 

48.7 

5:3.1 

52.4 

51.3 

51.2* 

49.  4 

44.6 

52.  9 

50.8 

50.3 

50.7 

54.4 


■»7 


4 

12  ! 

11  I 
5,12 
11 
11 


30 
33 
32 
35 
29 
31 


11 


52.  8 
50.1 
51.5 
51.  6 
38.8 
48.3 
4  It.  2 
49!  6 
41.6 
45.  0 
45.1 

47.  9 

48.  G 
4;i.  8 

49.  3 


43.7 


52.  5 

55.  4 
55.8 

56.  3 
52.4 
51.0 


1.15 


aii 
1.79 

1.20 
2.00 

1.32 
2.57 


1.77 


1.72 
1.88 
1.87 
1.40 
1.&2 


2.1a 
1.17 


2  57 

2.44 

2.  R0 
1.03 
2.82 


1.<B 
1.80 
1.77 
1.93 

2.56 
2  79 
3,0$ 
-L  17 
1.  57 


l.ua 
0.^ 


2.  (4 


1.04 
2.80 
3.  S3 
1.58 

2.53 


53.  9       2. 54 


34  1  53.8 


I       I 


2.M 
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MARCH. 

* 

1 

ArRIL. 

Stations  in  States 

• 

rt 

• 

E 

a 

• 

3 

g 

& 
3  • 

<-• 
a 

c5 

u 

Cm 

a 

• 

a 

5 

rt 

r3 

a 

and  Territories. 

Date. 

0    . 

Date, 

3-M 

li 
5  « 

Date. 

Date. 

iX 

• 

b 

C3  • 

2 
3 

4-i 

S3 

a 

a 

a 

a 

VIRGINIA. 

Den. 

Deg. 

D<#. 

Jn. 

Den. 

Ben. 

Dn. 

In. 

Johnsontovm 

14 

67 

t 

18 

43.  2 

2.80 

27 

h0 

11 

35 

51. 1 

1.10 

Hampton 

14 

63 

18 

44.0 

3.00 

23 

80 

5 

33 

50.  1 

1.50 

Zuni  Station 

14,  29 

•  — 

7 

ID 

40.  6 

2.32 

19,  23 

82 

15 

32 

57.  5 

1.05 

Bacon's  Castle  . . . 

15,  27 

75 

< 

19 

4G.9 

27 

91 

12 

30 

58.  0 

...... 

Coniorn 

14,27 
14 

70 
74 

5 

i 

10 
10 

42.1 
43.9 

1.95 
3. 15 

23 

82 

82 

12 
12 

33 

20 

50.  0 
53.  0 

2.  20 

Mt.  Solon 

2.25 

Staunton 

14 

67 

6,7 

14 

40.7 

5.  00 

23 

79 

12 

29 

51.8 

1.71 

Lexington 

27 

73 

1 

17 

45.0 

3.78 

23 

87 

12 

32 

50.7 

a  42 

Lynchburg  

14 

07 

7 

18 

47.  C 

23 

1  i 

\             l 

32 

«KK    I 

14, 27 

72 

7 

4 

41.5 

11.50 

23 

81 

15 

o-> 

50.6 

7.  50 

22,23 
23 

80 

78 

15 
4,  15 

20 

28 

55.  5 

51.7 

1.20 

Near  Wythovillo. 

25 

76 

7 

—  1 

40.  G 

3.15 

1.95 

A  VATIKTAt 

43.8  |  4.08 

45.  9 

2.13 

-=szz^-i 

WEST  VIRGINIA. 

23 

90 

12,15 

28 

51.4 

White 'Day 

Weston 

CabeUG.ll 

07 

7(1 

7 

12 

30  4 

23 
31 

71 

»v 

4 

37  4 

53 

6 

10 

40.2 

2.70 

20 

74 

14 

28 

51.3 

1.90 

30.0 

2.70 

51.4 

1.90 

• 

NORTH  CAROLINA. 

15 

83 

1 

20 

53.  3 

2.95 

23 

91 

5 

32 

C4.3 

5.70 

15,27 

80 

7 

19 

53.  0 

Mm   •/*.! 

27,28 

!»:) 

12 

31 

02.  4 

1.37 

Raleigh 

14 

80 

7 

18 

4  J.  2 

3.70 

23 

90 

13, 15 

32 

(id.  3 

2.40 

Oxford 

14 

70 

1 

12 

47.7 

3.  35 

27 

87 

4 

32 

00.  3 

1.45 

Trinity  College  .. 

14 

7J 

1.7 

24 

10.  9 

2.80 

18 

85 

14,  15 

:;2 

57.0 

1.98 

Chap-1  Hill 

••••••>> 

-•■•**•    . 

.*•*•• 

•  *•••■ 

-••... 

23,  29 

bO 

12 

30 

62.  8 



14 

78 

7 

12 

48.4 

4.  75 

23 

87 

15 

23 

57.  7 

3.92 

Statcivillo 

14 

74 

1,7 

10 

43.8 

3.  50 

2:1 

84 

5 

24 

55.  7 

3.25 

Ashevillo (A). 

26,27 

•;o 

7 

12 

43.9 

3.70 

70 

4,5 

30 

53.9 

3.  CO 

Do (H). 

20 

72 

7 

8 

44.3 



(  1,9,2..' 
(    23,21* 

}* 

4,15 

28 

54.2 

47.  7  1  3.  40 

2.96 



BOLT1I  CAROLINA. 

('.linden 

Aik«'n 

GowdeysviUo 

14 
15, 27 
14,15 

74 

» 1 

I 

1 

1,7 

1G 
25 
20 

51.  5 
53.  3 
53.3 

2.30 
2.58 
2. 53 

1,29 
9- 
29 

84 
84 

'     8* 

5 
5 
5 

31 
34 

28 

02.4 
62.9 
59.2 

1.  69 

5.05 

52.7 

2.51 

01.5 

2.98 

GEORGIA, 

■^      

. . 

Bemo 

Peulield 

"  15*31* 

"'hh' 

•   "i 

0-1 

52.3 

2.  83 

24 
1,25 

83 

84 

5,11 
14 

33 
30 

03.  2 
01.  5 

4.00 
2.75 

27,31 

78 

1 

25 

55.  4 

2.  13 

26 

80 

5,  14 

30 

02.  5 

4.90 

Do (W)  . 

30 
27,31 

78 
70 

1 
1 

23 
10 

55.7 
41).  7 

2.  73 

5.  85 

9 
23 

87 
85 

5,  14 
11 

38 
29 

01.  3 
59.  0 

5.52 
8.67 

53.3  |  3.39 

5.17 



__ 

ALABAMA. 

25 
25 

88 
85 

3,4,5 
3 

42 
40 

05. 1 
05.  3 

...... 

31 

84 

1 

30 

57.7 

5.  70 

10.50 

Moulton 

Green  Springs  ... 

31 
31 
31 

72 

83 
go 

1,7 

1 
1 

A*.. 

20 

48.7 
52.  7 
55.0 

3.77 
3.  25 
4.00 

9 

10,22 

25 

79 

82 
84 

14 

3,14 

3,  5, 14 

34 
33 

33 

60.4 
61.1 
61.5 

5.55 
8.92 

aco 

53.5 

4.18 

62.7 

a  39 



. 

■m: 
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Stations  in  States 
and  Territories. 


FLORIDA. 

Port  Orancro  . . 
Jacksonville . . 

Pilatka 

Ocala 

Manatee 

Chattahoochee 


Averages . 

TEXAS, 

Oilraer 

Houston 

Columbia  ... 
Blue  Branch 

Lavaca 

Waco 

Austin 

Clinton 


Averages ... 

LOUISIANA. 


Now  Orleans. 
Shreveport... 


MI88IBSITPI. 

Columbus 

Marion  C.  II 

Grenada 

Near  Brookhaven, 

Natchez 

Paulding 


MARCH. 


Date. 


29 
29,31 
30 
25,23 
22,24,25 


14,31 

20,31 

30 


28 
29 
29 


31 


Dqj. 
82 
84 
85 
87 
86 


87 
84 

83 


90 
94 
83 


Date. 


o 

a 


Deg. 
34 
32 
32 
30 
36 


5 
5 
6 


15 

15 
15 


Averages 

TENNESSEE. 

Elizabeth  town  . . . 
Tuoculuui  College 
Lookout  Mount'n. 
Clarksvillo. '..... 

Trenton , 

Memphis 


31 
30,31 
31 
31 
31 
31 


Averages . . . 

KENTUCKY. 


Pine  Grove 
Lexiugton  . 
Danville ... 
Louisville. . 
Clinton 


14,27 
27 
27 
27 
31 
31 


82 


80 
82 
86 
82 
77 
85 


23 
37 
35 


38 
27 
29 


2 

0 


D«g. 
65.5 
62.8 
64.0 
69.7 
70.4 


66.5 


58.0 
62.3 
64.9 


61.4 
58.9 
59.9 


60.9 


1 
1 
5 
1 
1 
5 


Averages 


OHIO. 


27 

28 
27 

28 
27 


72 
63 
72 
77 
7C 
82 


Now  Lisbon  . . . 
Stcubenville  ... 
Marti  u'n  Ferry 

Painesville 

Gilmore 

Milnersvillo  . . . 


70 
70 
75 
75 
77 


7 
6 
7 

•  5 
5 

1,7 


41 


26 
18 
24 
28 
27 
3J 


28 

65 

2tf 

6(> 

26 

63 

23 

64 

S3 

63 

27 

64 

7 
7 
7 


5 


6 
16 
12 
15 
20 
«>2 


52.5 
55.3 
53.5 
54.6 
57.6 
57.3 


55.1 


8 
9 

10 
9 

15 


43.8 
45. 3 
46.  9 
44.4 
47.0 
47.5 


45.8 


1 
7,16 

1 
16 

1 
16 


-  0 
IX) 

9 

10 

6 

-  1 


39.0 
39.7 
44.6 
40.2 
42.4 


•8 

•3 

Q 


as 

a 

•a 


In. 


2.40 
3.44 


7.50 


4.4: 


4.14 


1.92 


2.40 
4.50 
3.51 


3.29 


APRIL. 


Date. 


30 
1 

27 
30 
23 
23 


•  22 
18 
29 
19 
19 

19,22 
19 
19 


4.26 


4.28 
3.10 
5."r0 
6.10 
6.89 
5.83 


£ 

& 

s 

s 

T 

c 


Date. 


I 

s 


Deg. 

91 
91 
96 
92 

90 

87 


14 
5 

14 
4 

14 

14 


Den- 

43 
43 
45 
44 
54 
45 


80 

83 
90 
87 
66 
92 
90 
88 


3 

3 

3 

3 

3 
o 

3 
3 


38 
43 
41 
36 
47 
45 
45 
47 


D«g. 
63.0 
67.5 
6a  9 
0&9 
7L6 


69.0 


65.1 

ea  6 

63.  5 
65.0 
66.5 
66.5 
65.1 
67.8 

66.6 


8,21 


25 
19,21 
17,25 

19 

8 


5.23 


2.95 
1.00 


5.07 
5.03 
6.37 


4.03 


41.2 


30.4 
34.6 
34.9 
29.  1 
36.0 
33.6 


3.48 
4.39 
3.50 
4.66 
5.69 


23 

23 

22,23 

9 
22 

9 


82 


79 

83 
64 
84 
78 
81 


3 
3 
4 
3 
3 
14 


40 


39 
30 
34 
39 
40 
37 


4.34 


4.12 
2.77 
3.06 
4.28 
4.00 
3.S4 


10 
13 
22 
23 
22,23 


23 
23 
19 

23 


ec 

80 
75 
80 
83 
62 


8 

3,4 

13 

3 
14 

4 


23 
33 
32 
31 
31 
34 


78 
73 
82 

78 
78 


4 
4 

13 
4,14 
3.13 


23 
26 
32 
26 
33 


65/5 


CI.  6 
62.6 
63.5 
64.4 
64.3 
63.9 

63.4 


55.3 

55.9 
56.5 
56.5 
CO.  3 
59.8 

57.4 


SI.  9 
51.7 
56.8 
51.7 
55.6 


53.5 


75 
80 
71 
80 


4 

12 

4 

3,4 


20 
20 
21 

S3 


51.1 
49.1 
44.8 
49.4 


la. 


ass 


9l  U 

2.37 
3.31 
a  16 
510 
3.09 
3LS1 

176 


1127 
12.40 
12.3) 
12.00 
9.10 
9.03 

11.  (JO 


3.25 
3.50 

5.23 
9.00 
a  79 

5.56 


5.17 
6.16 
4.35 
5.80 
5.10 


5.32 


0.79 
1.10 
3.53 
1.31 
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Stations  in  States 
and  Territories. 


MAECH. 


Omo- Cont'd. 


Cleveland 

Wooster 

Smith  vi  lie 

Gallipolis 

Kelley's  Island... 

Sandusky 

North  Fairfield.. 

Carson 

Weaterville 

New  Holland 

Marion 

Hillnboro ........ 

Toledo , 

Bowling  Green  .. 

Kenton 

TJrbana 

Bethel , 

Jacksonbnrg 

Mt.  Auburn 

Cincinnati...  (H) 

Do. (P) 

College  Hill 


Averages. 

MICHIGAN. 


Monroe  City 

Alpena 

Su-xte  Ac.  College. 

Litchfield 

Cold  Water 

Old  Mission 

Grand  Ilapids 

Northport 

HoineHtead 

Pleaaanton 

Muskegon 

Otsego 

Copper  Falls 

Penn  Mine 

Ontonagon 


Averages 


INDIANA. 


Aurora 

Vevajr 

Muncie 

Spiceland 

!Now  Albany 

Columbia  City... 

Jalapa   

Kniglitstown 

Indianapolis 

Bloom  in^ton 

Ciinuclton 

Lafayette 

Merotn 

Xentlnnd 

New  Harmony... 
Harveysburg 

Averages 


Date. 


28 
28 


27 
28 
28 
28 
23 
28 
29 
28 
28 
29 
28 


28 
28 
28 
28 
28 
28 
29 


29 

27 

28,29 

28 
28 


29 
25 
25 
29 
29 
29 
25 
20 
26,27,28 


70 


68 

64 
63 
71 
68 
72 
68 
67 
67 
58 
73 


71 
67 
68 
71 
70 
72 
70 


60 
43 
62 
63 
63 


% 
28 
27 
28 
28 
27 
28 
28 
28 
23 
27 


27, 23 

27,28 

29 

27 


°7 

m  4 


66 
52 
59 
61 
64 
70 
53 
59 
56 


72 
71 
76 
71 
81 
78 
75 
71 
66 
66 


Date. 


16 
1,16 


7 

5,7 

7 

7 

7 

6 

6 

7 

6 

5,17 

16 


66 
68 
66 
73 
72 


5 
6 
6 
5 
6 
6 
6 


Deg. 

3 

—  4 


7 
8 
5 
0 
4 
7 
4 
1 
4 
4 
5 


3 

3 

1 

9 

5 

10 
o 


5 
4 

11 
6 

8 


7 
4 
6 
4 
4 
6 
4 
4 
11 


6 
5 
6 
6 
6 
12 
6 
6 
6 
6 


6 
6 
17 
6 
6 


0 

■  4 

■  2 
-  2 

-18 


4 

-2 

0 

-  1 

6 

6 

-13 

-10 

-12 


2 

6 
1 
0 
5 
0 
5 
1 
0 
2 


2 
0 
5 
7 
0 


6 

a 


3 


Deg. 
29.6 
32.3 


38.4 
29.7 
30.1 
31.3 
31.3 
33.8 
36.0 
30.3 
34.3 
28.3 
29.9 


32.0 
34.7 
34.4 
38.0 
34.0 
41.3 
35.8 


33.2 


28.8 
23.9 
27.6 
26.1 


29.1 
24.5 
25.8 
24.0 
30.  I 
31.6 
17.1 
19.8 
21.1 


25.3 


34.6 
37.9 
32.9 
33.3 
39.9 
30.0 
32.8 
33.3 
33.2 
35.5 


31.9 
35.7 
31.7 
39.5 
34.8 

34.5 


a 


In. 

3.89 

2.30 


2.99 
2.45 
2.67 
3.50 


4.59 
a  76 
4.65 
4.14 
3.63 
2.54. 


5.73 

aso 

6.82 
5.84 
5.06 
5.11 

a  38 


4.32 


3.20 
1.12 
2.55 
2.22 


2.20 


2.15 


2.24 


5.59 
5.40 
4.50 
5.13 
2.56 


3.06 
4.00 
4.  57 
6.29 


4.50 
4.08 
3.85 
5.05 
3.90 

4.47 


AFBIL. 


Dato. 


19 
19 

26 


23 
19 
19 
19 
28 
23 

19,23 
18 
23 

19,23 
17 
28 
28 
27 
18 

18,28 
23 
18 


19 
25 
19 
23 
19 
15 
19 
27 


oo 


26 
ID 
28 
26 
86 
25,26 


18,23 
18 
23 
23 


23 


23 
23 
23 
8 
18 
23 
23 
18, 22, 23 
18 


4 


n 


ft 


Dtp. 

76 
76 


Date. 


75.! 


4 

4,12 
4 


68 
74 
74 

71 
75 
83 
70 
73 
78 
81 
70 
77 
76 
74 
77 
78 
81 
8J 


74 

52 
73 
74 
76 
65 
74 
64 


68 
63 
72 
€6 
72 
60 


81 
76 
80 
76 


3,4 

3,4 

3,4 

4 

3,4 

14 

4 

4 

3,4 

4 

4 

4 

4 

4 

3 

3 

3, 4, 15 

3, 4,  14 


3 
4 

3 

1 
3 
1,2,3 
3 
2 


1,3 

O 

tm 

1,2 
1 
1 

1  *> 


4 

4,14 

4 

4 


75 

7(i 
74 
83 
71 
77 
73 
78 
80 


4 
3,4 

1 

2 
2,3,1 

<l 
2,3 

2 

Q 


o8 
u 
o 

a 

M 

a 

•■-4 

.3 


Deg. 

in 

28 
23 


26 
27 
26 
28 
30 
28 
25 
25 
22 
26 
32 
26 
20 
26 
27 
27 
32 
28 


28 
20 
20 
12 
20 
22 
21 
22 


20 
26 
26 
14 
13 
24 


26 
30 
24 
27 


Deg. 

45.8 
52.5 
49.3 


45.0 
40.4 
4a  9 
47.9 
49.3 
56.  1 
46.8 
46.8 
45.8 
47.9 
52.1 

4a  4 

49.6 
49.7 
52.  8 
50.9 
5\0 
4a  3 


49.2 


46.6 
36.  1 
45.  7 
44.5 
43.6 
37.7 
44.9 
37.9 


38.9 
45.  6 
46.3 
32.0 
34.6 
37.8 


40.4 


50.2 
51.3 
49.3 
43.0 


28     45. 4 


26 
2  s 
29 
3J 
2G 
28 
MS 
34 
28 


51.  1 
48.  9 
i'X  7 
5M.  8 
48.0 
41>.  4 
47.7 
55.0 
47.7 

50.  1 


1 
a 


In. 
9.65 
4.80 
L30 


3.22 
3.22 
1.79 
1.53 
1.96 
7.  li 
1.94 
3.55 
4.99 
4.79 
4.03 
9.43 
3.50 
4.00 
3.38 
2.87 
0.93 
9.89 


9.93 


9.59 

2.18 
3.77 
4.52 
2.13 
1.02 

4.*48 


4.70 
9.95 

2.83 


3.05 


3.97 
3.94 
4.10 
3.80 


00 


3.91 
4.40 
4.  17 
3.56 
5.10 
2.72 

3.51 

6.30 

4.20 
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Stations  in  States 
and  Territories. 


ILLINOIS. 

Chicago 

Near  Chicago . . . 

Kvanston 

Marengo 

King's  Mills.... 

Louisville 

Golconda 

Belvidere 

Sandwich 

Ottawa 

"Winnebago 

Bochelle 

"Wyanet 

Tiskilwa 

Hennepin 

Elmira 

Peoria 

fpringflold 
(Oami 

Dubois 

"Waterloo 

Smith  Pass 

Galesburg 

Manchester 

Mt.  Sterling 

Andalusia 

Augusta 

"Warsaw 


Averages 


WISCONSIN. 


Manitowoc  . 
Plymouth.  . 
Hingham  . . 
Milwaukee  . 
Appleton  .. 

Geneva 

Wanpacca . . 
Embarrass . . 
Rocky  liun. 

Madison 

Edgerton  ... 

Baraboo 

New  Lisbon. 
Bayfield  .... 


Averages 


MINNESOTA. 


Beaver  Bay. 

Afton 

St.  Paul..... 
Minneapolis 

Sibley 

Koniska 

Now  Ulm... 
Madelia 


Averages 

IOWA. 

Clinton 

Davouport 

Waukon 


MARCH. 


Date. 


30 
29 
29 
27 
29 

27,29 
27 
27 
27 
27 
29 
27 
27 

27,30 
27 
27 
27 
27 
27 
27 
27 
27 
28 
27 
27 
30 
26 
27 


ci 

u 
o 

a 

B+" 

a 
.** 

H 


Date. 


28 
29 
29 
29 
29 


Deg. 

68 

fiG 
CO 
58 
60 
72 
83 
60 
60 
65 
62 
60 
65 
60 
66 
62 
69 
74 
74 
76 
74 
76 
66 
74 
72 
66 
67 
75 


29 
28 
29 
29 
23 
29 
29 
28 


53 
59 

58 
62 
57 


6 

16 
6 

5,6 

<; 

6 
6 
6 
6 
5 
.  c 
6 
6 
6 
6 
6,16 
6 
6 
6 
R 
6 
5,6 
6 
6 
6 
6 
6 
6 


Deg. 
3 

—  4 
3 
0 

—  4 
5 

10 

—  4 

—  5 
6 

—  5 

—  6 

—  5 

—  3 

—  1 

—  7 

—  3 

') 

—  3 

—  6 
6 
6 

—  6 
o 

—  4 

—  5 

—  5 

—  6 


© 

C3 
U 

£> 
B. 

a 


a 

a 

o 


30 

28 

23 

28 

25,28 

25 
23 
23 


60 
59 
62 
59 
60 
62 
66 
58 


4 

4 

4 

4,6 

4 


Dcj. 
32.4 
27.4 
30.  6 
29.  3 
26.  3 
37.  8 
50.  9 
27.7 
27.8 
33.5 
27.8 
28.4 
30.5 
30.8 
31.0 
27.8 
31.0 
34.6 
33.6 
37.7 
40.8 
39.8 
30.0 
34.1 
32.  2 
31.9 
32.  6 
32.1 


S 


AI'EIL 


Date. 


2 

o 

a 


!  & 


In. 
1.33 


2.07 


0.  6:) 
8.  i25 
9.40 
1.76 
0.  93 
J.  33 
0.95 


1.15 


1.64 
1.61 


1.90 
4.61 
2.60 


17 

19,27 

19 


1.30 
2.43 


0.95 
1.56 


32.5 


2.46 


4,6 
11 
6 
4 
4 
4 
4 
4 


—  6 

—  8 

—  5 

—  1 

—  5 


-10 
-14 

-  8 

-  8 

-  7 

-  6 
-15 
-14 


26.2 
24.6 
25.4 
27.  7 
27.6 


27,28* 


58 
54 
55 
5-1 
49 
45 
49 
50 


4 
4 
4 
4 
4 
4 
6 
6 


65 
61 


6 
6 


-18 
-CO 
-18 
-23 
-26 
-26 
-20 
-24 


07  o 

»...<« 

24.3 
26. 9 
25.5 
23.4 
26. 3 
25.0 
19.2 


0.75 
0.70 


00 
23 

O.l 

18,  5 
18 

18, 22 

23 
00 

22 
28 

18,28 
18 

23,27 
IS,  23,  27 
23 
oo 

18 
22 

17,28 
18 
13 


~  H   1   Date. 

B  S 
B*- 

a 

"h 

3 


J>7. 


72 
70 

-.0 


Dei. 


1.17 


1.13 
0.79 


75 


25.3 


1.05 


8 

7 


22.1 
20.7 
21.  3 
20.3 
18.3 
17.5 
19.7 
17.7 


25 
15,17 
25 
17 
17,26,28 
28 
25 
25 
17 
17 
25 
17 
25 
25 


1.01 
0.47 
0.96 
0.9G 

0.  95 
2.  15 
0.90 

1.  05 


19.7  1.06 


28.9 
28.5 


1.75 
1.51 


25 
25 
17,  23 
25 
17 


00 


63 

W) 

89 

08 

74 

75 

68 

71 

70 

74 

78 

1 1 

72 

82 

83 

80 

8J 

83 

77 

85 

80 

68 

81 

60 


»■» 
o 


n.:7. 

37.  8 
43.4 
45.  0 


3 
3,4 

<; 

2.1 

2, 3 

11 


o 


o 
»> 

41 

a* 

2 

3 

4 

2,4.13 

2,3 

2 
o 

o 

13 

3 
«■> 


«*  1 


67 
68 
69 
69 
62 
70 
70 
66 
66 
63 
70 
70 
70 
74 


74 
G9 
03 
69 
64 
64 
63 
70 


3 

3 

3 

3 

1.3 

5 

1 

4 

3 

2 
o 

3 
3 

t   2 


18,  22 


73 
73 

67 


3 

~t  «* 
2 
2 

o 

A. 

o 
o 

2,3 


1  *> 

O 


12 
39 
13 
20 
21 
14 
20 
16 
21 

«... 

21 
25 
26 
26 
25 
32 
31 
25 
27 
26 
27 
24 
26 


20 

14 

15 

17 
00 

mm** 

20 
20 
11 
18 
13 
16 
16 
20 
16 


15 
12 
13 
12 
7 
10 
17 
12 


£0 
24 
14 


43.0 
53.  7 
55.5 
44.5 

44.8 
48.5 
43.6 


40.4 
40.1 
39.9 
41.8 
41.5 
43.2 
42.3 
39.2 
42.9 
36.7 
44.4 
43.0 
44.5 
35.7 


1   4. 

1  r. 


-  o 


w  1-* 


In. 
4.30 

3.G2 


4.33 
10. 10 

3.  tO 
2.43 

4.  Si 
4.0c 
2.76 


47.1 

103 

46. 5 

••••-• 

45.0 

46.1 

2.07 

48.9 

159 

50.2 

50.5 

6.75 

47.9 

4.83 

56.7 

3.63 

56.3 

49.0 

1.01 

51.3 

4.25 

49.  8 

4a  9 

50.6 

4.49 

50.2 

4.80 

47.7 

•LIS 

4.07 
3.40 


190 

"a© 


4.38 
3.03 
3.00 
6.33 


41.1        199 


37.5 

1.70 

40.5 

1.00 

41.0 

0.56 

40.5 

1.31 

40.0 

1.05 

41.  C 

2.46 

42.6 

0.73 

42.9 

1.73 

40.7 

1.32 

• 

45.7 

4.16 

44.8 

5.25 

42.2 
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Meteorology  of  1869— Continued. 


Stations  in  States 
and  Terri lories. 


Iowa— Cont'd. 

Dnbnque 

Monticello 

Boweu's  Prairie, 
Fort  Madison  — 

GuttrnlxTH 

Mt.  Vernon 

Iowa  City 

Independence — 
Near  Indepen'ce. 

"Waterloo 

Itocki'ord 

Iowa  Falls 

Alcona 

West  J5ci:d 

F<irt  Do;l^o 

Mineral  Uiup)... 

Fontanello 

Eolfo 

Grant  City 

Lojran 

Woodbine 


Averages 


MISSOURI. 

St.  Louis  Uuiv'ty. 

Allenton 

ITematite 

Holla 

JeuVrsonCiiy.   .. 

Hermitage 

Bolivar 

Warreusburj: 

Harrison  villo 

St.  Joseph 

Oregon 


Averages 


KANSAS. 

Atchison 

Leavenworth 

Olafho 

Baxter  Spring 

Lawrence 

Holton 

Le  K«>v 

N"o*lio  Falls 

Stat«>A<;r.  Colle-e 
Council  Grove... 


MARCH. 


Date. 


E 


28  20 


27,  -JH 
27,  29 


2!) 


27 


28 


28 


°7  'M 


28 

28 
28 
28 


27 

27 


31 
27,  31 
27,  28 

31 

27,28 
28 


27,31 
31 


Averages 


KEKRASKA. 

Dakota 

Ornaha  Mission.. 

ElMiorn 

De  Soto 

Fontam  lie 

P.ellevuo 

Glendale 

Nebraska  City.. 

Pern .' 

Dcatur 


Averages 


31 

31 
31 
31 
31 
31 
31 


2^ 
27 

28 
28 


28 

28 

27,  28 

28 

28 


Dcj. 

02 

<ir» 
m 

(.-• 

02 

go 

72 
03 
64 

60 
02 

66 

r>o 

40 
64 


fi8 

57 

G8 
00 


4.i 

84 
81 
82 
K> 
78 
77 
7G 
78 
70 
09 


70 
80 


82 
80 
80 
70 
82 
72 
80 


68 

GH 
G8 
GG 


GO 
70 
70 
GO 
09 


Date. 


4 

G 

G 

4,  6.  IK 

G,  10 

4,6 
G 
G 
G 
G 
G 
4 

4,G 
4 
G 


G 
G 
G 
C 
G 


5.6 


6 

G 

G,15 

15 

6,15 

15 

15 

15 


15 
15 


15 
15 
15 
15 
15 
15 
15 


r. 

G 
G 
G 


G 
G 
G 
G 


is 

i 

a 

■-» 

3 


.§ 

a 


Dc<j. 


•  j 
-10 
-12 

-  3 
-10 

-  8 
-12 
-14 
-17 
-14 
-14 
-12 
-1G 
-18 

-n; 


-12 
-21 
-15 

-  8 

-  8 


10 

0 
G 
7 
0 
0 
G 
3 


o 

4> 


0 

l> 
o 

mm 

1 

o 


—  8 

—  5 

—  4 

—  9 


0 

5 
i> 

m 

4 

2 


a 

o 
3 


Dcg. 
'J0.  I 

27!  4 
32.  0 
2(i.  3 
27.0 
30.  3 
25.  G 
24.  G 
2G.  2 
24.  G 
2G.  8 

*>•>     41 

10.5 
23.3 


r3 

<& 
*_> 

s 

n  © 

CS  * 

,3 


7/i. 

0.  ftO 


0.  45 

1.  G8 


0.  50 
1.30 
2.05 


0.50 
0.83 


0.18 


30.7 
21.  II 

20.  4 
31.5 

20.5" 


0.  31 
0.  43 
0.  43 
0.  50 


26.  5     0.  80 


30.8 
Ml  1 
10.0 
40.  0 
40,0 
38.  8 
41.8 
30.  9 
37.8 
30.  2 
3G.2 


39.5 


2.73 

4.  21 

5.  00 
3.24 


2.91 
4.90 

I!  35 
1.04 
1.28 


2.  98 


So.  t 


43.  0 
35.  1 
37.0 

38.  9 
3G.  8 
35.  7 

39.  G 


37.5 


0. 95 
1.03 


2.  Ki 
1.15 


1.42 
1.  90 
LOG 
1.85 


1.  53 


31.  0 
33.7 

32.  0 
31.3 


0.30 


0.28 


31.  8 

32.  (J 
40.  8 

33.  3 
32.  G 


27.5 


0.G0 
1.05 


0.63 


0.57 


Date. 


18.22 

o.-> 

18.  22 

22 

18 
18 

18 

oo 

18 
18 

18 
18 


18 
17 

18 
18 
18 
18 


1<3    OO 

18,  22 
18 
18 

18.  22 

8,  18 

9,  18 
18 

e 

18 
18 


18 

18 

18 

18 

18 

21 

9,  18 

8.  18 

18,  21 

18 


17.22 
1G,  17 
14 
18 
18 
14 
14 
8 


APRIL. 


11 


rt 


S 

•a 

3 


Deg. 
GO 
73 

7G 
80 
70 
7G 
80 
W 
78 
73 
74 
7G 
72 


77 

81 
77 
82 
76 
79 


80 
85 
82 
85 
80 
82 
82 
83 
80 
84 
82 


84 
90 
84 
8G 
83 
80 
90 
84 
77 
69 


74 

70 
76 
?6 
85 
81 
80 
77 


79 


Date. 


1 


4 

o    •{ 


o 
o 

4) 
O 

11 

mm 

k> 
o 


e8 
o 

5 

o    . 
+-  © 

1 

2 
3 


7>7- 
19 
22 
18 
23 
16 
21 
20 
17 
16 
16 
14 
20 
24 
17 


i  olio 


o 

mm 

o 
o 

O 


4 
4 
4 

3 

O 

**■ 

1,3 
>> 

1,3 
3 


26 
21 

19 
20 
14 
20 


31 
26 
24 
23 

:jo 

29 
32 
32 
26 
33 
21 


2 

(I 

o 

3 

13 

o 

o 

mm 

2,4 


o 

it 

o 
1 


2,3 
2,3 


23 
19 
25 
32 

*v> 

23 

20 
23 

mm  *m 

26 


21 
19 
19 
19 

»K> 

25 
25 

28 


24 


© 

»- 

H 

CV 

s 


c3 

o 


7>rt7. 
45.'8 
45.4 
44.7 
48.3 
43.  3 
45.7 
47.1 
44.5 
43.1 
40.6 
45.  6 
42.7 
42.3 
42.0 


45.1 
46.9 
45.4 
45.8 
45.1 
44.9 


44.  G 


55.0 
54. 3 
55.7 
Tk{.  5 
54.0 
52.  9 
57.9 
54.2 
52.  4 
56.0 
49.  G 


54.1 


51.7 
51.5 
51. 0 
58.2 
49.4 
51. 2 
55.  a 
52.0 
47.4 
53.3 


52.1 


45.  5 

49.  2 
47. 
46 
47 
50.3 

50.  2 
53.3 


3 
2 
5 


47.3 


4&5 


a 


In. 

2.75 

1.90 

3.77 

3.30 


3.20 
2.  GO 
3.90 

"*io5 

2.45 
2.33 
1.13 
1.58 
1.10 


2.84 


2.87 
G.08 
2.80 
4.31 


1.88 
3.05 
2.60 
4.72 
4.00 
3.31 


3.62 


4.20 
3.51 
5.00 
2.  GO 
2.43 


2.60 
1.70 
2.20 
4.4 


3.19 


2.90 
i.*64 


1.70 
2.45 
3.05 


1.09 


2.14 
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Stations  in  States 
and  Territories. 


MARCH. 


Date. 


UTAH  TERRITORY. 

Coalville 

CALIFORNIA. 


Monterey 

Murphy  s , 

Paradise  City. 
Watson  ville.... 


Averages... 

MONTANA  TER. 


Port  Benton 

Deer  Lodge  City. 


Averages... 

WASHINGTON  TEB. 

Port  Angeles... 


MAINS. 


FJonJton 

3teub*n 

Williainfdmrg... 
W«mI  Waterville 

Gardiner 

Staiiditdi 

Uorway 

Cornirth , 

Corniahville 


Averages 


NEW  HAMPSHIRE. 

Stratford 

Whitefield 

Sbt'lburne 

Jforth  Barnstead. 

Concord 

Goffdtown  Center. 


Averages 

VERMONT. 


Luncnbnrg . 

North  Craftsbury. 


Ea«t  Bethel. 

"Woodstock 

2s>ar  St,  Albans. 
Wwt  Charlotte.. 

Middlebury , 

Pauton 

Brandon  


Averages 


12 


10,16 

11 

9 

9 


6 

a 

0 


s2 
3 


22 
24 


Beg. 
56 


71 
72 
73 
60 


25 
2G 
25 
25 
26 
12 
25 
25 
12,25 


ai 

25 
12 
12 
12 
12 


31 
11 
25 
12 
25 
25 
12 
25 
25 


Date. 


76 
54 


31 

31 

4 

4 


4 

15 


DK 


40 
28 
37 
40 


I 
I 

3 


Beg. 
36.9 


6 
-12 


56.1 
50.0 
54.1 
59.4 


54.9 


38.6 
29.0 


33.8 


MAT. 


84 
73 
80 
83 
73 
63 
84 
83 
84 


83 
84 
90 
85 

88 
87 


78 
78 
86 
85 
79 
64 
78 
80 
88 


1 
1 
1 
4 
2 
2 
2 
1,2 
2 


1 
22 
1 
2 
1 
1,2 


1,3,4 
2 
6 

1,2 
3 
1 
2 
3 

2,3 


26 
33 
28 
34 
37 
34 
34 
34 
34 


35 
41 
17 
33 
34 
32 


34 
31 
36 
33 
30 
32 
35 
36 
34 


54.5 
49.4 
50.1 
54.2 
53.0 
54.7 
53.0 
53.8 
55.7 


512 


52.0 
58.0 
51.1 
55.2 
56.4 
53.0 


54.3 


5 
2 


55.1 

51.0 

54.6 

52. 

53. 

55.9 

54.4 

54.6 

55.9 

54.2 


1 

o 

a 


§ 


© 

s 


In. 


2.69 
6.13 
3.54 
5.80 


4.54 


1.35 
2.50 


L93 


4.20 
3.65 
2.95 
4.66 
4.52 
6.99 
4.65 
4.09 
5.11 


4.54 


3.97 


a  19 
14()" 


3.52 


2.85 
2.77 
3.43 


6.34 
4.31 
5.42 
3.99 

4.16 


APRIL. 


Date. 


13 


12,23 


30 
30 


6,8 


^ 


78 


83 


Date. 


oo 


81 
68 


3 
1 


8 


o 

s 

«  • 


Beg. 
23 


40 


Beg. 
43.1 


58.0 


Ik 


a  94 


42 


6L4 


9.30 


59.7      Lfi 


28 
16 


45 


53.1 
42.6 

47.9 


51.0 


2.95 


2.K 


5,64 


JUNE. 


4 

3 
4,5 
3 
3 
4 
3 
3 
3,4 


4 
3 


3 
4 


4 
4 
4 
4 

4 

29 
4 
4 
4 


87 
*9 
82 
64 
77 
84 
84 
84 
84 


86 
84 


82 

"88 


84 
83 
91 
81 
83 
89 
77 
84 
68 


7 
8 
7 
7 
9 

7,9 
12 

7 
7 


46 
44 

48 
51 
49 
48 
48 
48 
50 


9 
9 


41 
40 


64.5 
5&0 
60.0 
63.3 
6L3 
C3.9 
62.1 
62.2 
64.9 

02.2 


50.9 
62.2 


6,7,9 
7 


50 
42* 


63.5 
'63.*6* 


6 
6 
7 
7 

6 

7 
7,9 

6,8,;o 

7 


46 
40 
41 
40 
45 
37 
46 
50 
42 


63.2 


61.8 
59.3 
63.8 
59.6 
62.2 
6*3 
6-2.6 
63.9 
63.6 


174 
4.72 
4.40 
5.50 
2.54 
4.47 
2.96 
2.99 


4.39 


2.29 

lio 


3.26 


5.00 
6.53 
4.50 
2.85 

"7.4*. 
138 
5.19 
153 


62.  5       4.  81 
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Meteorology  of  1869 — Continued. 


Stations  in  States 
and  Territories. 


MASSACHUSETTS. 

Kingston 
Tonstiold 
Milton   ... 
Carubrid?o 
Kortb  Billerica  . 
West  Newton... 
New  Bedford  ... 
Worcester 

Alan don 

Lane  nbnrg 
Amherst.. 
Kichnmnd 
Williams  College 
Hinsdale 


Averages 

CONNECTICUT. 

Columbia 

Middletown 

Waterbury 

Colebrook 

Brooklield 


Averages 

NEW  TOBJL 

Moriches 

South  Hartford 

H  udsou 

Garrison's 
Throw's  Neck  . 
White  Plains  . 
Deaf  St.  Dumb  Inst 
Columbia  College. 

Flat  bush 

Nvack 

Glasco 

Newbnrgh 
Minavillo 

Gouverneur 
North  Hammond 

Hooseville 

Leyden  

South  Trenton . 
Cazenovia 

Oneida 

Depauville 

Oswego 

Palermo 

Kortb  Volney. 

Lndlowville 

Watorbury 

Nichols 

Newark  Valley .. 

Hinirods 

Rochester 

Little  Gencseo. .. 
Susncusion  B'dge 
Buflalo 

Averages 

NEW  JERSEY. 

Paterton 
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Stations  hi  States 
and  Territories. 


N.  Jehsey— Con'il 

Newark 

Now  Brunsv.  iek . . 

Trenton 

RioGrando 

Moorestown 

Newton 

New  Gcnnantown 

"White  House 

Haddoniield 

Newfleld 

Greenwich 

Vinekuid 


MAY. 


Date. 


eS 


Averages 


20 
i.»G 
20 
26 
20,31 
20 
20 
31 

31 

31 
31 


PENNSYLVANIA. 


Nyces 

Hamlinton 

Dyberry 

Fallaiuirton 

Philadelphia 

Germ  an  town 

Horsham 

Plymouth  Meet';; 

White  Hall 

Factoryviilo 

Iveadiag 

Parkersvillo 

"Westchester 

Phonixville 

Ephrata 

Silver  Spring 

'Mount  Joy 

IlarriHlmrg 

Carlislo 

Fountain  Dale. .. 

Tioca 

"Williatnsport 

Lewixbnrg 

Grampian  Hills  .. 

Johnstown 

Franklin 

Connellsvilla 

Now  Csibtlo 

Beaver  

Canonsburg 


25,26 
31 
12 
20 
20 
31 

20.  31 
20 
12 
20 
2o 
31 
20 
26 
31 
31 

30,31 
20 

12,31 
31 

12,27 
31 
20 
2G 
31 
12 
12 
31 
11,12.20 

11,25 


3 


Deq. 
81 
83 

m 

97 

85 
83 
87 
81 
85 

91 

85 
91 


Date. 


(1 

o 

M0 

8 
o 

0m 

o 

*m 

2 
4 

n 


1,2,0 


Averages 


85 
79 
83 
80 

88 

93 

S3 

80 

81 

85 

89 

83 

87 

88 

9'.) 

90 

80 

87 

90 

84 

84 

80 

85 

82 

80 

80 

80 

81 

82 

81 


o 
o 


o 

A* 

O 

0m 

6 
o 

o 

*m 

1 

o 

o 

+m 

0 
3 


<2 

4 

2 

5 
o 

2 

o 


3 

3 

5 
o  •» 

3 

2 

2,3 


ft 


a  s 


2 


Den. 

as 

3:) 
4J 
40 
30 
30 
38 
44 
42 

43 

43 

4-1 


32 

24 

34 

40 

38 

40 

40 

30 

30 

34 

41 

40 

40 

39 

39 

38 

41 

41 

41 

40 

30 

40 

40 

33 

30 

30 

38 

34 

43 

42 


DF.LAWAK1?. 

Milford 


MAINLAND. 

Woodlawn 

Annapolis 

St.  Juijioes 

Frederick. 

Mt.  St.  Marys  . . 


;>i 


92 

DO 


40 
45 


a 


a 


3 


Bey. 
57.  4 

53.  8 


02. 

58. 

58. 

50. 

58.0 

C2.0 

58.8 

60.0 

59.0 
CO.  7 


59.  a 


50.1 
55.0 
52.  5 
59.7 
60.4 

61.  0 
58.7 

58.  7 
57.8 
54.3 

5a  s 

59. 1 
58.5 
58,7 

62.  3 
60.0 

59.  7 

60.  6 
CO.  6 
58.4 
50.3 

8 
6 
7 
0 
7 


58. 

57. 

51. 

53. 

50. 

58.1 

60.1 

59.3 

59.0 


57. 9     4. 79 


o 
6 

"Z  o 

r-i     —I 

a  * 


In. 

4.07 

4.70 

7.  00 

0.38 

4.65 

3.57 

4.35 

3.97 


39 
39 


4.81 


5.10 
6.29 

6.70 
3.70 


4.00 
4.22 


4. 15 

3.97" 
4.53 
4.20 
4,10 


4.04 
5.50 
4.40 
4.50 

4.07 

5. 18 
P.  34 
5.08 


4.40 
5.C7 


JUNE. 


Date. 


s5 


rt 

3 


Dcfj. 
28  l       87 


20, 23 


"7 


20,27 

27 

28 

19 

20 

<;  20, 21 

t  25,  28 

28 

26,28 


90 
9K 
88 
84 
91 
87 
89 

95 

89 
98 


Date. 


a 

o 


s 


10 


n 

8 
9 

< 

10 
9 


9 
9 


Dcq. 
47 


52 
50 
50 

48 
51 
50 
52 

51 

54 
53 


28 
18 


27 

20,  28 

20 

20 

20, 28 

2* 

29 

20,  28 

27 

20 

20 

26 


20,23 


93 

87 
84 
89 
90 
95 
88 
87 
87 
80 
89 
91 

« 

98 


°1 


20 

20,27 

4,27 

20 


20 
20 

27 


20,27 
27 
19 
19, 20,  27 


31 
31 


82 


Averages 

UIST.  COLUMBIA. 

Washington 


i>  1 

mm      \ 


40 
41 


59.  8 
62.0 


65.  4 

5?.  4 


5. 08 
5.  57 


3.69 
5.  37 


93 
90 
92 

89 
80 
81 
89 
85 
80 
87 
SG 
85 
87 
87 


6 
G 
9 
9 

8,9 

7,9 

10 

«) 

9 

9 

8,10 
9 
9 
8 


9 

9 

9 

11 

7,10 
9 
9 

8 
8,9 

8 

6,9 
9 


cs 

o 
£4 

5 

3 


G&4 


73.4 
71.3 
70.2 
65.  G 
69.0 
71.8 
70.7 

72.8 

71.8 
75.1 


70.8 


42 
46 
41 
5-1 
56 
50 
53 
53 
46 
46 
50 
55 
52 
50 
56 


48 
55 
52 
50 
36 
47 
51 
42 
40 
39 
44 
39 
52 
44 


06. 2 
G6.1 
63.3 

7a  0 
73.3 
73.6 

69.  7 
70.3 
68.1 
65.6 
69.3 
71.9 
70.5 
7a  6 
75.3 


61.6  I  4.93 


IS 
:J7 


27 


!W 


M.' 


52 


52 
57 
54 


6.  11 


50 


70.4 
72.2 
70.6 
69.3 
61.6 
68.6 
68.  4 
63.5 
65.6 
66.1 
67.6 
68,3 
67.0 
68.0 


69,7 


7&  2 


71.6 
75.3 
72.9 


■8 


•2° 

S3  * 


In. 

5.85 


358 
4.36 
4.95 
143 
4.76 


2.23 


4.19 
4.66 

4. 37 


4.30 
4.76 
2.56 
4.90 
4.99 


5.90 
4.37 


2.93 

"3.86 
3.59 
6.06 
3.34 


5,46 
6.00 
3.03 
4.3 

4.53 

7.  S3 

1L11 

5.10 


5.50 
2.84 


30 


80 


AS>  \  «V.\  \  \.^ 


*» 


\*\ 


\ 


58 


63.2 


72.0 


4.64 


1.46 


2.35 
2.89 
100 


73.3 
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Stations  in  States 
and  Territories. 


YIBGIXIA. 


Jbhnsontown 

Hampton 

Zuni  Station 

Bacou  's  Castle... 

Comoro 

Statin  ton 

Lexington 

Lynchburg 

SuoWville 

Wytheville 

NeW  Wytheville. 


Averages. 


west  TiaonoA. 


Komney 

Weston .... 
Cabell  C.  H 


Averages.... 

XOBTH  CAROLINA. 

Kenansville 

Goldgboro 

Raleigh 

Oxford  

Trinity  College.. 

Chapel  Hill 

Albemarle 


MAT. 


Date. 


30 

29 
30 
31 
31 
27,30,31 
27,31 
30 
29 
29 
27 


31 


26 


States  ville 

Ashe  villa....  (A) 
Do (H) 


Averages 

SOUTH  CA&OLUt A. 

Aiken ^.... 

Gowdoysville 


Averages. 

GEORGIA. 


Berne... 
Pen  field 
Macon . . 
Atlanta. 


Averages. 

ALABAMA. 


Opelika.... 
Carlowville 


26 
31 

31 

29,30,31 
29 
27,29, 
30,31 
27 


27,29,30 

26 
11,26,30 


31 

29 


31 
30,31 
29,30,31 
29 


Monlton 

Green  Springs . . ./ 

42 


29 

31 

5,7,28, 
29,30 
31  / 


<3 

o 

a 

o 

I 

s 


Deg. 

87 

9G 
94 

96 
90 
84 
92 
84 
89 
85 
84 


Date. 


94 


79 


94 
96 

97 

94 
tt 

92 

93 

90 

83 

78 


91 

89 


95 
90 
89 
94 


92 
95 

82 
.89  I 


7,8 

7 
8 
7 

7 
7 
7 
10 
3 
9 


2.3,7,8 


8 
3,8 

6,8 

3 

7 

3,7 
4 

3,4,8 

2 

8 


3 

20 


2 

2 

8,9 

3,4 


8 
3 

2,8 
9 


a 

1* 

a 

a 


Deg. 

47 

47 
46 
47 
46 
39 
43 
40 
39 
41 
40 


1 

a 


JUNE. 


Date. 


42 

38' 


41 

48 

48 

48 
42 

49 

32 

36 

43 
33 


48 
50 


53 
51 
51 
44 


52 
54 

48 
47 


Deg. 

56.8 

63.8 
63.6 
65.8 
62.7 
60.5 
62.6 
59.9 
58.0 
58.9 
57.0 


GO.  9 


62.5 


58.2 


60.4 


68.2 
68.1 

64.7 

66.8 
67.2 

67.4 

61.9 

55.4 


70.0 
67.4 
67.5 
64.0 


67.2 


69.0 
72.6 

65.9 
68.1 


In. 

4.70 

4.70 
5.35 


3.44 
4.07 
4.94 


17.40 
4.02 
4.40 


5.89 


2.00 


2.00 


6.15 
4.22 

3.80 

4  00 
6  99 


3  51 
4.13 


20,21, 
28,30 
21,27,28 
28 
28 
27,23 
29 
20 
20 
26 
25 
8 


60.0 
58.7 

3.85 

63.8 

4.58 

67.8 
6d  0 

1.19 
3.57 

67.9 

2.38 

2.21 
3.12 
3.60 
1.75 


2.67 


19 

3,22 

19,29 


21,22 
21,22, 
23,25 
21 


28 

29 

f20,21, 

23,26, 

27,28, 

129,30 

20 

19,20, 

28,30 


30 
29,30 


20 

30 

22 

1,21 


2 

& 
a 

"2 
Bl 

a 

•a 

C3 


Deg. 
}01 

94 

06 
100 
90 
90 
96 
88 
90 
87 
90 


Date. 


6,' 


9,10 

12 

10 

9 

7 

8 

8 

12 

7 

6 


2 

a 
*  . 

u 

0 


Deg. 
57 

60 

56 
60 
53 
58 
52 
55 
48 
51 
53 


96 
87 
91 


101 
98 
97 


96 
97 

^  90 

85 
80 


94 
91 


92, 

91 

9H 
93 


9 

7 
7 


7,8,9 

2,8, 

10,11 

7 


11,14 
16 

8,11,12 

16,18 
16 


15,16 
11,12 


15 
16 
16 
12 


4* 
45 
40 


2 

& 

a 


Deg. 

73.8 

76.8 
76.8 
79.8 
74.4 
72.2 
73.9 
73.2 
66.9 
68.9 
68.0 


73.2 


66 
60 
60 


64 


50 

57 

50 


6-4 

65 


65 
62 
64 

52 


7a  i 

69.1 
68.2 


70.1 


81.2 
79.1 

7a  5 


77.5 

74.6 

71.3 


68.5 


1 
a 

I 


In. 

3.80 

2.80 
3.73 


a  05 
1.40 
2.60 


12.50 
2.88 
2.00 


3.86 


5.30 


5.30 


6.00 


3.35 


4.78 


9.00 


6.40 


67.1 

74.7 

5.91 

77.4 

77.8 

3.72 
4.25 

77.6 

3.99 

76.6 
77.0 
75.  0 
73.3 

2.61 
3.58 
2.48 

75.5 

2.89 

4.69 
3.54 
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Station*  to  State* 
and  Territories. 


Alabama— Con. 


Ha  ran*.... 
Fittb  Uiver. 


MAT. 


Date. 


VLOBZDA. 

Port  Orange  . ... 

JarkftonviHo ... 

IMIaika 

Oi-mIm 

U*  untie 

Chattahoochee. 


Agrafe*. 


Gilmer 

Columbia  ... 
Jtlni*  Rrauch 

LrtVMl'A  ...... 

AiiMtio 

Clinton  .„..., 
Loukhart ... 


Ar«ragee. 
LomBlAMA. 

Staeveport..^. 


29,31 


31 
22 


31 

30,31 

31 


29 
29 
29 
13 
29 
29 


M78BIS&1PPL 


ColnrabuB , 

Marlon  C.  H.... 

Grenada 

K*ai  Krookhaven 
Ratclirz     ....... 

Paulding 


Averages. 
Elizabeth  ton.. 


TuHcnhim  College 
Lookout   Mouiit'n 


CUrlmviUe. 

Tr«*uton  ... 
Mcxuphia  .. 


Average*. 

KENTUCKY. 


Pine  Grove 

I»»»i villi)    .. 
Louinvillo.. 

CUuivn  ..... 


2D,  30 


28 
27.28, 
30,31 
29 
31 
29,31 
27,31 


29 
29,31 


29 

30 
29,30 


29 


23 


g 

& 

8 


a 

•a 


Deg. 

86 


92 
00 


96 
90 
93 


90 
93 

85 

88 

es 

86 


88 


87 
92 

92 

89 

8* 
88 


90 
85 


85 

86 
91 


88 


«n 


Date. 


2,3 


15 

9 
o 


13 
2 
2 
1 

18 
1 


1,2. 
3,19 


2 
2 


«> 

9 
2 
1 


8 
3,9 


1 

8 
1 


o 

a 

£ 

c 

s 


*% 


58 
60 


50 
62 
57 


51 
53 
52 
55 
57 
53 


g 
t 

a 

i 


Dtp. 
67.6 


G8.6 


73.4 
70.3 


72  0 
76.0 
72.8 


72.9 


© 

a 
§1 


In. 
1.90 


1.78 


0.81 


1.40 


I.  11 


70.9 
74.3 
70  6 
74.5 
72  7 
74.2 


50 


52 

50 

46 
51 
51 
49 


72  9 


70.0 


6.75 
3.66 
3  44 
2  00 
3.85 
4.30 


4.00 


38 

46 


47 

45 

48 


42 


70.0 

73.1 

68.0 
GO.  3 
71.2 
70.0 


70.3 


61.0 
63.7 


63.0 

65.4 
66.9 


64.0 


61.8 


4fc\«a.v  I  193 


B.56 

0.80 

3.40 
1.50 
1.37 
2.22 


1.98 


6.80 
0.70 


2.47 

3.30 
1.74 


3.00 


146 


JUXE. 


Date. 


18,20,30 


29,30 

30 
20 
30 
20,23,30 
21 


28 


30 
25.26.30 
30 
25,26 
30 


29 


29,30 
28,29,30 


22 

30 

22,30 


19.20 

21, 29 

27 

30 

19 

19 
29 


19 
19 
18 
19,27 
90 


a  0 
a 


Deg. 


88 


90 

97 
101 
98 
96 
95 


93 


89 
92 
90 
91 
94 


92 


94 
M0 


93 
86 
92 


90 

87 
90 

89 

96 
96 


90 
89 
90 
91 
88 


Date. 


I 

a 

2 


Deg. 


1G 


68 


C  M0. 
<  tl,  15. 
(       23 

9 

13,14 

4 

8,24 


B 

a 


Deg. 


73.5 


1,10 


2 

1 

10 

4 

16,17 


7,16 


6,  7, 16 
16 


17 

4 

16 


15 

12 
6 

{15.16 

7 

6,7,15 


6 

6,7 

6 

6 

6,15 


} 


73 

70 
68 
TO 
74 
67 


06 


67 
70 
69 
68 
74 


67 


63 

58 


GO 
63 
59 


46 

55 
59 

55 

90 
59 


52 
54 
55 
44 
53 


ATew:os....| ,..\ .\ -\ A*a.*\-Qfr 


79.6 

8tt  2 
83.8 


81.0 


61.6 


78.6 


77 0 

HO  0 
79  0 
80.8 
82.2 


79.6 


79.6 


76.4 
74.8 


77.1 
76.2 
7<tO 


76.5 


7L1 

73.1 
74.7 

7a  2 

74.1 
76.2 


73.2 


7L1 
71.  I 
73.7 

71.6 


N 


£ 

s  a 


% 


IIS 


5,30 
150 


IB 


L« 


158 
7.9 
134 
29 
251 


IS 


3.01 
1.* 


190 
5.0* 
348 


3.34 


5.90 
3.90 

110 

3.80 
3« 


4.74 
5.04 
149 

5.1? 
2M 


•\v*  I  4.57 
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HAT. 


Stations  Id  States 
and  Territories. 


OHIO. 

Stent**!  vine 

Fataestilla 

Giltmro , 

Hihiersrille 

Cleveland 

Woonter ........ 

Snitthrllle 

GalliHf* 

Keltay's  Island. . 

San«iu*ky 

North  Fairfield  . 

Canon 

Gam  bier 

tVeMierrille 

North  Bass  Island 

Ifarion 

Hillrtlwro 

TidtKlo 

Bowl  in*  Green... 

Kenton 

Urban*... 

Bethel 

JacksnDbnrg 

Mt  Auburn  Sera, 
Cincinnati...  (H) 

Do (P). 

College  EQU 


Bate. 


Areragea. 
mcHiaui. 


Monroe  City 

Alpena  

State  A  gr.  College 

Litchfield 

Cold  Water...... 

OM  Mission 

Grind  Ilapida 

North  port 

Flf**a2)ton 

Mnakegon  

Otwajo 

Popfier  Falla 

PennMiae 


Ontonagon. 


ATarages. 

BTDIANJL 


Aurora 

Vevay  

alonnt  Carmel 

aluncie 

Bptoelaad 


Colombia  City 


Jalapa 

Knigbtetown 
Indianapolis . 
Bloonuj)£tan . 


11,12 
12 
11 
26 

11,12 
26 
26 


S 

0* 


Date. 


* 


25,26 
25 
26 

12,26 


29 


26 
96,29 
25 
25 
31 
26 
29 
96 
96,30 
23,28,30 
29 
26 


25 
11 
25 
25 
10,25 
25 
25 
24 
25 
10,24,25 
25 
24 
31 


23 


96,29 
25 


26 
26 

25 

96 

25,26 
20 
25  I 


62 
80 
90 
64 
65 
65 
68 


77 
82 
82 
60 


64 


61 
60 
87 
85 
62 
86 
87 
84 
82 
62 
90 
66 


3 

n 

m 

o 

4 

2 
2 
S 


a 

© 


2 
2 
3 
2 


66 
59 
83 
82 
62 
84 
86 
77 
84 
80 
82 
73 
74 


7« 


90 
84 


87 
85 

86 

85 

84 
83 

79/ 


2,3 
3 
3 
2 
5 
2 
3 
3 
7 
2 
2,21 
3 


9,3,8 
2 


1,9,19 
1.2 
(1,2,3, 
<5,6,8. 
I  14 
$1,2,7. 
\  18, 19 

2 
1 


Deg. 
42 
35 
36 
32 
37 
40 
41 


© 
u 

2, 
a 

© 
3 


41 
41 
37 
40 


42 


40 
40 
38 
40 
41 
42 
39 
42 
43 
44 
48 
40 


40 
36 
41 
36 
30 
37 
41 
37 
36 
42 
34 
31 
34 


>  40 


42 
43 


42 
41 

40 

43 

42 
42 
43 


Dtg. 
61.0 
55.8 
59.  5 
55.2 
56.7 
60.9 
59.9 


"3 

a 

^  ° 

S3 


57.1 
57.6 
57.9 
57.5 


53.8 


57.0 
59.4 
57.4 
58.8 
63.0 
59.1 
59  6 
60.1 
62.8 
60.6 
66.8 
61.4 


59.3 


57.5 
46.0 
55.5 
55.7 


54 
51 
54. 

49. 
51. 
56. 
55.4 

46.4 

48.9 


50.3 


52.5 


60.6 
61.2 


60.4 
58.9 

54.0 

56.8 

59.6 
59. 7 
60.1 


In. 
5.44 

4.50 
6.20 
2. 96 
3.94 
5.98 
5.09 


5.11 
7.99 
6.04 
7.63 


5.31 


asa 

4.31 
5.15 
9.55 
16.75 
7.09 
4.00 
5.34 
4.42 
1.68 
5.93 
7.32 


6.14 


5.61 
1.12 
2.05 
5.00 
5.19 
1.00 


3.24 
2.45 
6.50 


1.10 


Date. 


20,27 

18 
26 

19^26 
18 

18,  27 
27 
19 
29 

18,27 
27 
27 
3,20,29 
19 
27 
27 

26,27 
27 
18 
26 
19 
19 
19 
19 


20 
19 


18 

28,30 

2 

18 

3,19 

2 

29 

2,3 

3 

3,19 

8,21) 

28 


JUKI. 


Date. 


3.33 


4.01 
5.95 


7.70 
6.03 

6.13 

X50 

6.98 
5.40 
5.00 


2,3,7,8 


19 
19 
25 

19, 25,  26| 
19 

19 


26 
19 


10 
\0 


65 
82 
94 

88 
85 
89 
89 
90 
84 
85 
88 
86 
78 
88 
90 
87 
83 
68 
93 
94 
86 
90 
88 


92 

94 


65 
84 
84 
86 
80 
88 
62 
8-1 
84 
84 
72 


eo 


7 

7 

5,6 
5 
6 
7 

5,6 
8 
6 
7 
5 

6,8 
6.T.8 
6 
6 
15 
6 
6 
5 
7 

6,7 

14 

7 

5 


7,8 


Dtg. 
48 
42 
50 
48 
43 
48 
47 
49 
50 
48 
47 
50 
50 
48 
49 
44 
47 
42 
48 
55 
50 
37 
50 
54 


V        i 


54 
52 


6 
6 
5 
5 
6 
6 
6 
5 


5 


5 


14 


95 
90 
92 
90 
91 

94 

89 


7 

7,8 

5,. 6, 15 


5 


5,6 
6,16 


>,2rt\   «fi\ 


46 
41 
44 

ifi 
37 
37 
38 
36 
38 
48 
48 
33 


Deg. 

71.0 

62.3 

70.2 

69.  1 

64.2 

69.7 

6a  1 

69.4 

67.1 

66.4 

67.0 

C7.  7 

63  0 

6H.S 

GO.  3 

66.7 

67.5 

66  6 

69.6 

72.6 

68.8 

70.2 

69.  1 

72.6 


73.0 

72.8 


6a  5 


66.0 

61.7 

64.5 

64.4 

C3.  4 

58.  8 

65.0 

55.9 

56.8 

64. 

64. 


44 


48 
51 

r>j 

47 
49 


48 


44 


57.4 


60.4 


71.5 

tt».9 
70.8 
09.6 
69.9 

71.1 
67.7 


4.01 
5.63 
5  01 
6.31 

asa 

5.10 
4.79 
5.03 
6.07 
6.90 
7.25 
6.99 


3.98 
4.87 
4.15 
4.17 

a  95 

10.07 

ass 

2.49 
3  50 
3.99 
4.45 


3.00 
9.95 


5.23 

aaHF 


4.60 
5.08 
4.40 
10.05 
6.63 
5.50 


7.08 
a  25 
9.40 


i.*90 


5.65 


a  70 
4  54 

2.85 
4.10 
4.25 

10.38 
3.00 


Aft  V  ^ ,.^  \   k,*^ 
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Stations  in  States 
And  Territories. 


Indiana— Cont'd. 


Near  La  Porto . 

Rensselaer 

Lafayette 

Meittin 

Ketitland 

Now  Harmony. 
Harveyaburg  .. 

Averages . . 


MAT. 


Date. 


26 

2<; 

25 

5 

31 


ILLINOIS. 


Chicago 

Near  Chicago... 

Bvaiirttou 

Marengo 

Eltin^hara 

Kind's  Mills.... 

LtHiiHville 

Golcotida 

Belvidere 

Sandwich 

Ottawa 

Puna  

"Winnebago 

Rochelle 

"Wvanet 

Tiskilwa 

Hennepin 

Elmira  

Peoria 

Springfield 

LoauiT 

DuIhiih  

Waterloo 

South  I 'ass 

0;il«*.slmr«i 

Manchester    .... 
Mount  Sterling  . 

Audaluaiu 

Ati^UHta 

"Warsaw 


25 
25. 
25 
25 
26 
25 
26 
30,31 
25 
25 
25 


25 
25 
20 
25 
4 
26 

24) 

28 
26 
26 
26 

25,26 
26 

25, 215 


Averages. 


WISCONSIN. 


Manitowoc. 
Plymouth  . 
Hiniihaiii  . . 
Milwaukee 
Appletou  . . 
Geneva , 


"WaiipaccA  . . 

Enili.-irrans  .. 
K«»eky  Kuu. 
M.iiiiHon  ... 
Ktl^i-rtou  . .. 
llmihoo  ... 
N<u  Lisbon 
Bay  field 


Averages. 

iunvksota. 

Beaver  Bay..  . 
Al'tou 


9, 


26 

25 

10,2*6 


an 

25 
25 
25 
10 
25 

25 

24 

25 
25 
25 
25 
24 
23 


Deg. 


84 
85 
86 
87 
90 


Date. 


81 
84 
82 
81 
90 
S3 
88 
89 
86 
85 
88 


85 
84 

87 
86 
82 

f* 
90 

88 

90 

86 

90 

86 

85 

8$ 

86 

85 

85 

83 


3 

1,2,7 

18 

1 
16 


3 

6 

1 

7 
1 


6,7 


78 
83 
85 

87 

#*»"■ 

t.) 
85 

85 

80 

86, 

82 

90 

86 

90 

78 


6,7 
7 
7 
7 
7 

r» 
I 

1 

13 
1 
1 
1 
1 

2,17 
1 

.  1 
1 
1 
1 


7 

27 

3 

7 

17 

O    '\    K 

7.  17. 

26,  27 

7 

7 

1 

7 

12 

15,17 

6 


-£V2t;n\ 


et 

B 
u 

BB 

0 

B 

•a 


a 


Deg. 


36 
43 
•10 
47 
44 


42 
30 
41 
35 
41 
39 
44 
42 
42 
40 
43 


42 
40 
36 
40 
36 
40 
4) 
34 
41 
40 
44 
43 
47 
43 
43 
42 
45 


31 


38 

40 
32 
36 
42 
40 

40 

38 
41 
35 
36 
40 
40 
28 


a 

9 


Deg. 


56.9 
61.0 
58.  I 
64.4 
63.9 


54.6 
51.9 
51.8 
55.3 
63.6 
52.9 
65.7 
64.0 

56.  1 

57.  1 
50.6 


54.8 

56.5 

58.  4 

1*9.5 

59 

59 

61 

61 

62.0 

65.6 

66.3 

63.6 

60.2 

62.9 

61.6 

59.9 

64.0 

64.2 


59.5 


In. 


7.70 
4.75 
9.25 
4.80 
4.40 


59.  7     6.  19 


51.2 
53.  5 
52.7 
51.6 
54.0 
54.9 

55.  1 

52.8 

56.  1 
54  6 
58.0 
56.4 
.58.  2 
47.4 


5.69 


6.59 
4.74 
5.65 
6.37 
5.  10 
2.20 
4.80 
6.28 
7.45 


JUNE. 


Date. 


27 

19 

3,19 

19 


19 
19,25 


5.53 


7.78 


5.86 
6.09 


6.90 
3.06 
4.  15 


18 
38 


5.  18 
8.66 


8.26 


3.40 
5.50 

4."  77 

7.09 


4.53 
4.  90 
4.50 
181 


54  0  , 


4.94 


19 
19 
19 

3, 19,  29 
19 
19 
19 
25 
29 
8 
3 
19 
29 
29 
19 

20, 24, 29 


19 

19 

19,28 

25 
20 


20 
3,28 
25 
19,25 
19 
19 
19 


2 

3 

29 

29 


29 

3 

3.28 

30 

3 

28 

3,29 

28,29 

3 


D*g. 

83 
90 
86 
91 


90 
92 


84 

85 
84 
83 
94 
83 
90 
96 
81 
90 
89 
89 
85 
88 
84 


Date. 


5 

5 

5 

15 


5,6 
5 


6 
4 

4,5 

6,16 

15 

5 


5 
6 
6 
6,15 
14,15 
5 
5 

5,6,7 


87 
9t> 
89 
88 
90 


94 
80 
90 
87 
84 
85 
89 


6 
15 
11 

5 


Dig. 

48 
46 
48 
52 


a 


7,15 


5,15 

5 

14 


6 
5 


82 
85 
90 
85 


85 

85 

80 
84 
79 
87 
86 
87 
82 


5 
6 
6 


6 

6,14 

5 


5 
5 


5 


D«g. 
65.  1 
60.2 
GO.  4 
71.1 


7a. 
10.  JO 
100 
6.  CO 
4.75 


56 
50 


73.0 
7a  9 


5.13 
6.00 


69.2       5.06 


49 
45 
45 
46 
52 
46 
52 
40 
51 
48 
52 
52 
45 
50 
44 
44 


50 
23 
46 
53 

48 


65.8 

64.8 

63. 

64. 

73. 

64. 

72. 

70. 

04. 

67. 

66. 

m 

64. 
67. 
66. 
66. 


0 
7 
9 
4 

0 

o 

m 

0 
2 
5 

7 
0 
1 
3 
9 


5,03 

9.96 
7.29 

as 

7.*1 
6.40 
4.00 
a  68 
7.57 
6.28 

a  to 

401 
9.96 


67.2 
09.5 
69.4 
71.1 
70.3 


IS.  43 

8.35 


54 

50 
48 
50 
50 
53 
46 


43 
42 
35 
40 


44 

45 

40 
50 
48 
49 
42 
45 
3« 


5 


37 


75. 
68. 
70. 
6A 
67. 
70. 


3.65 
130 


a  88 

182 


69.3 


d  13 
5.90 


68.2  I    6.93 


58.1 
GO.  6 
60.8 
59.5 


ft  15 

10.90 


7.67 


64.2 

62.3 

59  1 
63.3 
62.  C 
64  9 
64  0 
61.9 
56.3 

61.  5 
52.6 


163 


10.  w 
6.24 

ato 

1125 


aw 


2.05 
3.3) 
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Meteorology  of  1869 — Continued. 


MAT. 

JUNE. 

Stations  in  State 

i 

& 

o 

Cm 

a 

g 

B 

• 

2 

a 
-*> 

2 

& 
S 

© 

a 

i 

a 

i 

u 

© 

a 

i 

a 
3 

© 

<-> 

*© 

a 

and  Territories. 

Date. 

s© 

Date. 

2.    • 

63 

3 

§3 

Date. 

©  . 

Date. 

©  . 

u 

8  ? 

B 

© 

t3  © 

a 

E 

«-» 

.9 

a 

© 

J 

1 

.| 

9 

.9 

B 

a 

2 

3 

« 

a 

a 

* 

3 

Minnesota— Con. 

Dw. 

Deg. 

Dtff. 

In. 

Deg. 

De<l. 

Deg. 

In. 

St  Panl 

9 
4 

83 
90 

12 
2,12 

42 
39 

57.7 
57.6 

2.34 
2.52 

3 

30 

89 
86 

5 
5 

47 
47 

64  4 
64.4 

2.29 

Minneapolis 

3.55 

Sibley     

4 

20 
4 
4 

68 
93 
89 
90 

14 

2 

12 

12 

39 
32 
42 
42 

56.7 
55.6 
59.4 
60.8 

1.36 
2.15 
1.35 
2.25 

3 

29 

3 

3 

66 
86 
87 
90 

5 
5 
5 
5 

37 
41 
46 
44 

63.5 
60.4 
65.2 
65.9 

1  81 

Koninka 

1  10 

New  Ulm 

2.52 

3.05 

56.4 

2.36 

62.4 

2.  46 

IOWA. 

Clinton 

25 

86 

18,19,20 

44 

57.7 

3.50 

30 

88 

16 

48 

66.7 

5.80 

Davenport 

26 

82 

1 

45 

58.1 

6.16 

19 

61 

6 

46 

66.6 

11.89 

Waukou    

25 

84 

12 

42 

57.  1 

16 

66 

5 

47 

63.6 

Dubuque 

10,25 

82 

17 

42 

59.4 

4.40 

29 

87 

6 

5C 

68.6 

4.68 

Muntit-Hlo   

25 

83 

1 

45 

5&9 

5.55 

10 

87 

5 

48 

67.2 

6.05 

Bowen*  Prairie.. 

4 

86 

13 

44 

54.3 

7.30 

1,3 

86 

14,15 

50 

65.7 

a  60 

Fori  MudiMou 

9 

88 

7,8 

41 

61.6 

4.73 

19 

88 

15 

52 

70.6 

4.61 

Gutteiibei-g 

25 

88 

2,3,17 

40 

57.3 

3, 11,  30 

84 

6 

41 

63,2 

Mount  Vernon. .. 

25 

85 

14 

44 

585 

28 

84 

6 

43 

65.6 

Iowh  t'itv 

4,25 

82 

7,18 

40 

60.0 

4.06 

3 

85 

15 

47 

66.  1 

7.42 

Imh'iH-tuU'iice. . . . 

4 

88 

16 

44 

50.8 

4.20 

28 

85 

5 

47 

65.5 

6.95 

Near  liulepeud'ce. 

25 

88 

18 

41 

56  5 

3.70 

30 

90 

5 

44 

66.7 

11.50 

Wiitt*rloo 

4 

86 

6 

43 

60.0 

4.  15 

1,28 

86 

5 

46 

65,  7 

5  15 

Vinton 

25 
4,25 

85 
84 

1.2,12 
14,17 

47 

40 

61.0 

57.8 

4.40 

3,12 
29 

85 

87 

4 

5,15 

48 
50 

67.0 
66.7 

10.90 

KtKjklVinl 

low  «i  Falls    

4 

82 

13 

42 

59.6 

9.29 

3,28,30 

88 

5 

48 

67.0 

4.03 

-Aljrnna    

i 

4 

86 

88 

12 
12,  13 

40 
41 

57  6 
56.6 

30 
30 

62 
85 

14 
4 

45 
42 

66.5 
63.4 

WeM  Brnd .' 

Fontauelle. 

4 

91 

9,  12,  15 

42 

60.8 

6.63 

28,30 

86 

14 

49 

68.6 

8.13 

Kolfe, 

4 

86 

12,  13 

40 

61.2 

4.57 

16 

93 

4 

43 

67.0 

5.35 

Granite  City 

4 

93 

12,  18 

42 

61  3 

6.  12 

18,28,30 

92 

4 

42 

67  3 

4.43 

IkO^an    

4 
4 

92 
90 

2 
1 

33 

40 

58.0 
59.7 

3.50 

28 
3 

81 
86 

5 
4 

* 

35 
46 

63.  4 
67.6 

9.00 

Woodbine 

Averages 

58.8 

5.14 

66.4 

7.28 

MISSOURI. 

St.  Lonia  Univ... 

26 

89 

1 

41 

65.0 

3.34 

19 

92 

5,15 

56 

72.1 

6.02 

.A  11  <«n ton  

25 

91 

1,19 

44 

63.  1 

3.71 

19 

91 

6 

48 

68,  4 

6.  14 

Hematite 

5,26 

89 

3 

43 

65.4 

3.95 

19 

91 

7 

55 

73.  1 

5.45 

Rolla 

4,5 

26,27 

86 
86 

3 

1,8 

39 
44 

61.2 
65.0 

5.66 

19 
19 

68 
86 

15 

5 

46 
50 

6*0 
69.  U 

6.09 

Jeflerson  City 

Ko^teMville 

25,26 

84 

1, 12,  13 

45 

62.2 

4.65 

28,30 

88 

5 

51 

70  3 

7.40 

Hermitage 

26 

88 

7,17 

41 

61.5 

a  42 

18 

90 

5 

48 

69.0 

6.25 

<5,26, 
J27.29 
4.5 

]   83 

1 

46 

66.0 

4.30 

19 

86 

15 

50 

72.3 

3.80 

"Warrensbnrg 

90 

13 

45 

66.1 

4.31 

28 

90 

14 

56 

73.6 

7.67 

Harrison  ville 

5,25 

84 

13 

42 

63.1 

3.24 

22 

88 

14 

50 

69.5 

8.29 

4 

86 

1,13 

46 

63.  1 

5.85 

12,18,19 

64 

4,6,7,16 

54 

71.  1 

10.65 

Oregon 

4 

88 

13 

42 

61.4 

4.42 

18,19,29 

85 

15 

49 

69.4 

7.49 

63.6 

4.53 

70.5 

7.02 

KANSAS. 

4.25 

88 

M,17 

44 

02.4 

4.60 

17,18 

89 

4.5 

52 

69.9 

7.75 

Leavenworth 

4 

86 

1 

41 

02.0 

5.30 

28 

94 

4,14 

52 

69.9 

6.36 

Olathe 

4 
26 
25 

86 
87 
90 

13 
13 
16 

42 
44 

46 

63.6 
64.5 
68.2 

5.60 
3.46 
6.00 

3 
20 
11 

89 
90 
92 

14 

15 

4 

51 
44 
54 

68.3 
70.4 

75.8 

9.40 

Paola 

6.30 

Baxter  Spring.  .. 

10  20 

4 

84 

13 

40 

59.9 

3.64 

23 

89 

14 

48 

66.9 

7.57 

Hoi  ton 

25 
4 

87 
89 

8 
13 

40 
41 

61.2 
00.4 

3.80 

28,29 
2H 

92 

86 

4 

14    k 

52 

48 .1 

67.5 

Xeosbo  Falls 

*>.<$& 

Le  Rov 

4 

93 

19 

38 

64.1 

8.11 

10  \ 

Sfc\ 

,      \*\TRL*\  VSfc 

State  Agr.  College 

4  1 

& 

13 

4a 

58.0  1 

1.1*  \ 

\      «fc 

\      « 

\^* 

A  *^s 
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MAT. 


Stations  in  States 
aud  Torritoriea. 


lLiflBAfl-^Cont'd. 

Council  Oro*e.  .. 
CrawfbrdaTille. .. 


Ifcltota 

Oumha  Illation 

Elkuorn 


Be  Soto 

F<»ut«iteUa. 
Bettor  tie.  .. 
Glandule. .. 


SebraakaCity. 


jro 


UTA&T4B. 
CoftlTin* 


GALXFOBXXA. 


KoBterey... 

Watson  villa 
Tauttville.... 


MQHTAHATEB. 

Fort  Benton.  — 
Doer  Lodge  City 


WJUIRDiaTON  TEH. 


BxyniTon . ........ 

Steuben 

"Williamsburg — 
West  Waterville. 

Gardiner 

Stamtiab.. 

Norway 

Coruiuli 

Goruuiiville 


Averages 


sew  BAMrennuz. 

Stratford 

Wfcitefleld. ..... 


Date. 


4 
4 


4 

4 
4 
4 


4,9,25 


19 


11 
10 
31 


i 

a 


°k 


89 
91 

90 

89 
96 
91 
92 

80 


93 


Date. 


13 


12,13 
3,4 

13 

13 

12 

13 

2 

13 


13 


86 


80 
86 
99 


96 


1 

a 

22 


31 
13 


9 


92 

82 


63 


9 
11 


1,5,25 


Dm. 
47 


46 

40 

43 

41 
43 
45 
40 

42 


42 


39 


44 

50 
52 


42 

35 


51 


! 


3 


D9ff. 
64.4 


62.6 


63.8 
66.0 

60.8 

59.9 
61.3 
6*3 
6a  6 

60.8 


61.7 


6L9 


57.6 


58.9 
63.0 
66,3 


62.7 


73.5 
58.1 


65.8 


549 


JULT. 


3 

2 

4,11 

11 

11 

11 

4,11 

4 

11 


92 

eo 
eti 

67 
86 
«{? 
88 
90 
88 


1,5 

11) 

1 

1.5 

1,  5, 19 

1 

1 

1 

1,5 


80 


\ 


52 
51 
5:3 
57 
59 
54 
55 
52 
56 


69.5 
G1.6 
G6.  1 
G9.6 
C7.D 
70.  1 
68.9 
63.5 
71.3 


s 

a 


In. 
£83 


4.55 


2.00 


3.29 


4.50 
6.55 

4.50 


3.24 


4.01 


1.09 
9.20 
0.34 


0.54 


5.08 
1.00 


3.04 


1.39 


Rain- 
fall. 


2.30 
1.40 
1.48 
0.93 
1.51 
£54 
2.  10 
4.03 
3.27 


JUXB. 


Dote. 


18,19 
24 


3 
3,33 
f  3,  12, 

f  18,28 

18 

18 

3,18 

17 

f  18,  19, 

{24.28 

29 

30 


14,22 


28 
26 

H8 


30 


13 


P. 

a 

a  : 
S 


°% 


87 


90 
89 

64 

86 
88 
84 
90 

81 

89 
90 


88 


83 
80 
99 


Date. 


? 


i 

s 


\Dtff. 
5,14         57 

5         38 


14 
9 


5 


5 

14 

4 

4 

15 

14 
4 


55 

48 

49 

42 
48 
51 
48 

52 

51 
46 


1 
6 
6 


443 
56 
56 


92 


68 


3,7 


44 


51 


0 


a 

e 


1 

S 

§9 


Deg. 

71. t 
«a  9 


/a. 


69.  V 


65,7 
67.1 

67.1 

63.8 
67.6 
69.6 
CA7 

7a  e 

6&5 
67.0 


67.8 


65,1 


•475 


7.13 

"Cm 

SLOB 
40 


11 


6*8 
64.9 
72.8 

66.6 


46S 
401 
4(4 


64.6 


64.6 


75 


sa  0 


august. 


3, 
3, 


1 

11 
11 
10 

11 

10 

11 

11 
11 


\0 


86 

80 
80 

86 
79 
83 
87 
b3 
85 


31 
28 
31 
31 
31 
31 
7 
31 
"31 


51 
49 
40 
53 

52 
50 
48 
47 

:a 


6i2 
61.7 
61.8 
65,7 
64.4 
65.5 
64.5 
64.4 
67.  4 


ML 


201 
486 
240 
LI* 

m 

457 
421 
433 


\ 


84  \ 


31 


46 


64.3       1.98 


6L0 
1,61.3 
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Meteorology  of  1869— Continued 


Stations  in  States 
and  Territories. 


N.  Hajcp— Cont'd. 

North  Barnstead. 
GoflaUron  Center. 


Averages 

YEBMOMT. 


Lnnenbttrjr 

North  Craftsbury. 

Ea«t  Hethtd 

Woodstock 

SfearSt.  Albans.. 
West  Charlotte.. 


afiddlebmry. 
Panton 


UABOJkCEVeSm. 


Kingston 

Tojmfield 

Georgetown 

Milton   

Cambridge 

North  biuerica. . . 

West  Newton 

Stjw  Bedford .. .. 

Worctjater * 

jdeudon 

Lunenburg 

Amherst 

Richmond    

Williams  College. 
Hinsdale 


Averages 


RHODE  ISLAND. 

X  O  WpOTt- 

CONNECTICUT. 


Columbia.... 
UUddletowft.. 
TVaterbury  .. 

Cole  brook 

Brookneld  ... 


Averages 


MEW  TOR*. 


Moriches 

Sflnth  Hartford  f 

Hudson 

GarrirtOn's 

Throg'a  NVxJt 

WW  to  Plains  . .  - 
t>rxfSt  Dumb  Inst 
Columbia  College 

Flit  Bu*h 

Gl*4CO > 


JULY. 


Date. 


11,28 
11,25 


11 

84 

3 

84 

11 

89 

25 

83 

36 

84 

23 

91 

*>«; 


4 

90 

11 

89 

27 

91 

16 

93 

4 

87 

16 

90 

11,16,27 

96 

1G 

89 

16 

87 

11,16 

66 

16 

90 

16 

90 

10 

84 

23 

86 

8 

82 

4, 16, 17 


16 

16 

16 

11,16 

9 


17 

4,U,12, 

13,25 

16,25 

11,16 

16 

16, 1? 

16 

16 

1C 

16 

11 


Dep. 

68 
88 


82 

85 


81 


92 
93 

87 
86 
96 


98 

84 

90 
93 
95 
87 
90 
91 
93 
97 
94 


Date. 


1 
1 
1 
6 

1,3 
1 


2 
1 
1 
2 
1,2 
2 
6 
1 
1 
1 
1 

2 

1 


1 

1,2 

2 

1 

7 


1,6 
1 

1,2 

5,6 

1 

1,5,30 

1 

14 

6 

1 

1 


t 

a 

I 
i 


t>eg. 
56 

49 


52 
47 
48 
44 
52 
53 

54 

55 


54 
55 
54 
56 
56 
56 
56 
57 
53 
50 
54 
54 
47 
54 
50 


58 


56 
55 
49 
53 
54 


61 

54 

56 
58 
60 
60 
61 
65 
57 
54 
60 


Dag. 
70.6 
fid.  9 


67.9 


68.2 
65.0 
69.0 
65,2 
67.9 
71.8 

67.7 

69.9 


68.  1 


70.2 
69.6 
6a  8 
67.6 
70.6 
71  2 
74  9 
70  9 
70  I 
69.6 
7».  2 
69.  1 
66.3 
66,9 
66.3 


69.8 


69.6 


70.9 
70.3 
69.  1 
6a  3 
71.7 


71.0 


74  4 

72.5 

TV  9 
72  4 

72  6 
70  9 
72.3 
75.0 

73  9 
73,0 
73.8 


d 
■ 

a 


tn. 
1. 11 

I.  6J 


1.48 


2.75 
3.45 
2.47 
1.76 


2.75 
2.56 
3.61 


2.76 


75 


1 

1.31 
1.40 
2.43 


3.77 
1.60 
1.40 
2.25 

1  95 

2  98 
7.25 
5  L7 
260 


2.76 


0.76 


AUGUST. 


Date. 


11,20 


I 


25 
24 
10 

10,11 
20 
10 

1,10, 

20,25, 

29 

10,29 


11 
11 
11 
2) 
20 
11,20 
2J 

2,1 

20 
20 
20 
20 


20 


21 


0 

a 

•a 


fltf. 


80 


78 
62 
60 
71) 
8*2 
90 

75 

82 


Date. 


6,7 


31 
7 
8 
7 

31 
6 

31 

31 


87 
8G 
91 
90 
83 
88 
96 
81 
85 
64 
89 
87 


86 


82 


11,31 

31 

31 

31 

31 

7,8 

30,31 

31 

31 

7 

31 

8 


31 


0, 7, 31 


i 

a 


i2 


Deg. 


2 

a 


2 


50 


48 
44 
46 
44 
47 
52 

51 

52 


De$. 


65.  8 


62.7 


52 
50 
47 
51 
54 
52 
50 
52 
52 
54 
50 
49 


44 


58 


63.9 
GO.  I 
60.7 
61.6 
G4.  1 
C6.3 

64XJ 

66  7 


64.5 


66.0 
66.3 

66  7 
6d? 
56,0 
65  7 
70  6 
65  3 

67  2 
66.  5 
67  1 
66.9 


65.3 


66.9 


67.4 

%. .. 


In. 

2.66 
2.88 


2.90 


2.50 
4.42 

I  66 
9,24 


4.33 

2.85 
150 


a  13 


1.24 
2  16 
1  95 
1.95 


L*7i 
2.TO 
2  21 

2  v» 

3  30 
L04 


L88 


203 


3  21 
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Meteorology  o/1869 — Continued. 


Stations  in  States 
and  Territories. 


Nsw  York— Con. 

Mlnaville 

Gouverneur 


North  Hammond . 

Honneville 

Leydcn 

South  Trenton. .. 

Cazenovia 

Oneida 

Dcpauville 

Oswego 

Palermo 

North  Volnoy 

Ludlowville 

Waterbury 

Nichols 

Newark  Valley  .. 

Himrods 

Rochester 

Little  Genesee. .. 
SuspensionBridgo 
Buffalo 


Averages . 


NEW  JERSEY. 

Paterson  

Newark 

Trenton 

Rio  Grande 

Moorestown 

Newton 

New  Germantown 

Haddoutield 

Newntdd. 

Greenwich 

Vineland 


JULY. 


Date. 


16,25 
26 

26 


25 
25 
25 
26 

10,25 
25 
25 
15 

11,26 
15 
16, 25, 26 
15 
25 
16 
15 
1U 


Averages. 


PENNSYLVANIA. 


Nyces 

Hamlinton 

Dyberry 

FallHiugton 

Philadelphia 

Germantown 

Horsham 

Plymouth  Meot'g 

"White  Hall 

Factoryvilie 

Reading 

Parkersville 

West  Chester 

Ej) I)  rata    

Mount  Joy 

Haniaburg  ...... 

Carlisle 


Fountain  Dale . 

Tioga 

Lewinburg , 

Grain  plan  Hills 

Johnstown 

Fnmklia 


16 
16 
16 
15,16 
16 
5,6 
16 
16 
16 
16 
16 


11 
25 
11 
16 
16 

16 

16 
16 
16 
11 
16 
16 
16 
11,16 
17 
16 

16 

16 
16 
16 
15 
16 
3,14,15 


I 

S 

•*-   © 

S3 

a 
*** 

H 


* 


Dtg. 

88 
82 

90 

85 
80 
02 
62 
89 
84 
82 
91 
89 
95 
90 
96 
88 
85 
84 
85 
89 
87 


95 
92 
95 

100 
94 
92 
93 
94 
99 
93 

102 


92 
88 
89 
92 
»96 

96 

92 
92 
90 
90 
94 
93 
93 
96 
95 
94 

94 

93 
85 
92 
89 
90 
89 


Date. 


I 


1,5 

1,    5, 

6,  11, 

12,  22 

6 

1 

5 

1 

5 

1 

1 


5 

5 
5,6 

5 
1,21 

6 
1,12 
1,21 


1 

o 

6,22 

1,5 

6 

31 

2,6 

6 

1,6 

1, 6,  31 

6 


89 

\  5\ 


5,23 

31 

1 

6 

1 

4,5, 

8,22, 

6 

2 

7 

2 

2 

24 

1,6 
1 
1 
6 

2,   6, 

23,24 

6,21 

30,31 

2,21 

6,21 


Deg. 
52 
53 


I 


60 

49 
48 
50 
51 
52 
52 
51 
40 
53 
53 
50 
49 
55 
54 
57 
50 
51 
57 


59 
57 
62 
59 
60 
57 
59 
62 
61 
63 
58 


49 
53 
50 
62 
64 

62 

60 
59 
54 
50 
57 
61 
60 
63 
60 
64 


£ 

o 

S 

a 

» «-• 

C 
eg 


Deg. 
70.5 
67.1 

70.4 

67.0 
63.8 
69.1 
67.0 
69.7 
66.2 
67.  U 
68.4 
69. 1 
63.7 
68.5 
69.4 
68.0 
65.  7 
68.9 
67.8 
6a  9 
70.0 


69.6 
i  — 


73.0 
72.1 
76.4 
77.0 
73.3 
70.3 
71.7 
73.6 
75.4 
75.1 
73.3 


74.2 


67.7 
67.5 
66.7 
7a  0 
76.3 

62.9 

72.0 
73.1 
72.7 
68.6 
73.0 
74.9 
715 

7a  4 

73.9 
76.0 


1 

a 

3 


In. 
5.05 
3.13 

1.54 

7.96 

6.04 

10.7:2 


12.14 
3.  65 
6.67 
4.70 


4.20 
4.06 
4.90 
6.13 


4.57 


4.61 


4.95 
3.69 
3.04 
1.63 
1.98 
1.92 
3.02 
1.77 


2.82 
2.81 


2.76 


5.20 
3.25 
2.71 
2.50 
2.78 


2.42 
2.33 


2.46 
2.20 
1.51 
1.49 
2.29 


3.77 
3.40 


3.76 
4.  55 
4.  11 


AUGUST. 


Date. 


10,19 
20 

23 

20,24 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 


20 
20 
20 
20 
23 


21 
21 
21 
21 
21 


21 
20 
21 
21 
21 


21 

20,21 
20 
21 
21 

21 

20,21 
20 
21 
20 
21 
21 
21 

20,21 
21 


20 

21 

19. 20 

20 


5.  *>$   20, 25, 28 

A \  *V*\ 


Date. 


Deg. 

96 
81 

90 


84 
81 
88 
86 
90 
83 
82 
93 
88 
96 
96 
96 


90 
86 
92 
92 
69 


98 
91 
96 
102 
98 


96 
95 

101 
93 

102 


90 
88 
90 
95 
97 

97 

94 
95 
94 
93 
96 
99 
94 
98 
105 


95 

94 

66 
94 
90 

89 


6 
G 

31 

31 
31 
C,  7,  8,  9 
31 
31 
31 
27,31 
6,31 
31 
8 

7,8 


31 

31 

8,31 

7 


5 


6 
9 
6 
6 
31 


31 
6 
8 
6 
7 


2 


5 
& 

a 


km 

2 


54 

46  ' 


31 
8 

31 
6 


6 

6,7 

8 

8 

7,9 

8,9 

6 

8,31 

27 


8 

7 
6,8 

7 
6,7 

7 


7V<7. 

69.  3 
63.6 


50  67.7 


46 
44 

43 
47 
50 
48 
52 
49 
52 
51 
42 
48 


49 
52 
42 
45 

48 


64.6 
60.  1 
C4.5 
65.4 

ca3 

64.7 
63.8 
65.7 
67.  5 
70.3 
66.1 
67.3 


66.  1 
63.4 

60.2 
66.2 
6a7 


54 

51 
56 
50 
54 


54 
56 
55 
55 
5-1 


33 
47 
40 
56 

58 


55 


55 
55 
45 
44 
55 
55 
54 
€0 
53 


52 

53 
38 
50 
46 
47 
4fi 


6a  0 


71.8 
70.3 
75.7 
73.9 
72.2 


71.2 
72.8 
74.4 
72.9 
7*.  9 


73.  1 


65.  6 
64.7 
63.7 
74.0 
75.3 

73.7 

71.9 
72.2 
71.0 
66.3 
73.5 
74.7 
72.0 
76.8 
74.3 


73.6 

71.7 
64.3 
70.2 
67.3 
694 
69.6 
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Meteorology  of  1869 — Continued. 


Stations  in  States 
and  Territories. 


Pexxstlvania- 

Continued. 


Conncllsville. 
Now  CuHtlo  ., 

Beaver 

Canoii.sburg . 


Averages. 


DELAWARE. 


Mil  ford 


MARYLAND. 

Woodlawn 

AnnanoU* 

St.  Inigoes 

Mt.  St.  Mary's  ... 


Average*... 

DIST.  COLUMBIA. 

Washington 


VIRGINIA. 

Johnson  town 
llampton  .... 


Zuni  Station 


Bacon'*  Castto  . . . 

Comoro 

Vienna 

Staunton 

Lexington 

Lymbbiirg 

Suowvilln 

Wythoville 

Near  Wythevillo 


Averages. 


WEST  VIRGINIA. 


JSon.ney 

Weston 

Cabell  C.  H. 


Averages 

KOUTH  CAROLINA. 

Ooldflboro 

ML  Olive 

Oxford    

Trinity  College... 

Chaim)  Hill 

AllxMiiarlo 

Statcaville 

Asbevillo..  .(A.). 
Do (LL) 

Averages — 


JULY. 


Date. 


14,15,10 
1G 
15 
15 


15 


16 
16 
16 
16 


16 


11,16 
16 

11.14. 

15.  17, 
18 
11 
11 


11,17 
16 
15, 16,  17 

14,  15 
14 

14,15 


15, 16 
17 
11 


17 


a 

u 

p. 
E 


is 

S 

■a 

rt 

3 


Deo. 

90 
89 
89 
90 


Date. 


100 


94 

97 
96 
92 


94 


91 
99 

98 

104 

94 


93 

101 
92 
9: 1 
92 

88 


102 
91 
90 


107 


15 
14,17,18 
15 
11, 14,  15 
15 
14 
15 


102 
!H 

io:< 

104 
100 

84 

84 


30 
6 
23 
22, 30, 31 


oo 


6 
23 

21 


23 


2,31 
6 


1  ° 

6,23 


31 
31 
6, 7,  31 
23 
21, 23 
23 


31 
23 

28 


22,23 


6 
21 
23 
23 
23, 24 
23 
23 


P. 


i> 


G 
It 


C3 


Deo- 

54 
49 
57 
55 


62 


5« 
63 
66 

58 


63 


64 
65 

CO 

66 
63 


60 
62 
63 
50 
54 
52 


60 
52 
40 


G9 


66 
(SI 

68 
59 
60 
CO 
54 


Deo- 
72.3 


7a4 


74.  5 

78.4 
78.2 
TtiO 


75.  8 


76.8 


76.9 
80.0 

80.8 

82.9 

77.8 


75.8 
79.  0 
77.6 
71.9 
72.5 
72.0 


73.9 
76.6 
70.8 


84.4 


.2 
& 


In. 


72.2 
71.5 
71.5 

4.21 

72.  1 

3.31 

1.65 


5.70 
5.60 
2.55 
2.22 


4.02 


2.65 


3.85 
6.30 

2.37 


2.44 


1.70 
1.02 


4.60 
1.38 
2.80 


77.  0  I  2.  94 


3.40 


TJ.  8     3.  40 


4.42 


83. 0     0.  75 
81.8    10.45 


82.5 

79.  1 

0.  68 

77.1 

1.06 

71.7 

1.50 

70.8 

78.8 

3.14 

AUGUST. 


Date. 


2 

P< 

c 
c 

w 

6=3 


3 


20, 21, 22 

20.21 

20,25 

21,24 


21 


20 
21 


20,21 


on 


21 
21,29 

29 

15, 16, 21 

21 

21 

20 

20 

(VI 

21 
23 
21, 


21 

25 
21 


OO     O". 


22 
oo 

22 


21 

21 

17 
oo 

oo 


Den. 
91 

89 
88 
93 


103 


94 
95 


94 


98 


95 

98 

98 

100 
95 
96 
92 

104 
95 
98 
95 
92 


102 
91 
96 


104 

9H 
96 


103 
99 

98 
86 
86 


Date. 


31 

7.8 

7,9 

8 


6,7,8, 
31 


31 

7,8,9 


rt 

u 
o 

s 

-  6 
u 

£  - 

p" 

a 

c 

mm* 


Deo- 

48 
45 
53 
47 


58 


57 
59 


53 


7,8,9 


7 
6,9 

7,9 

31 

7,9 

7.8 

8,9 

7 

8 

10 

9 

9 


7,31 

7 

31 


8.0 

9 

8,9 


31 

8,10 

9,10 

9 

9 


59 


59 
62 

56 

64 

60 
GO 
58 
56 
56 
46 
49 
47 


56 
49 
46 


64 
62 
56 


69 
50 
48 
51 
46 


2 


o 

p. 
S 

a 
a 
o 


70.9 


72.9 
77.0 


7*2.4 


74.  1 


76.0 


75. 2 
77.5 


7a  7 

81.0 
77.9 
76.7 
75.  0 
78.4 
77.5 
71.4 
73. 1 
71.7 


76.0 


73.9 
71.8 
77.2 


Deo. 

In. 

71.6 

72.2 

70.4 

71.2 

1.43 

70.8 

1.65 

0.30 


1.13 
1.60 


1.23 


1.33 


0.70 


0.20 
3.50 

0.40 


0.61 
1.40 
0.65 
1.53 


0.70 

1.94 
2.55 


1.35 


L30 


76.0 


82.2 
80.5 
78.5 


1.30 


3.75 
7.25 
2.45 


80.4 

77.8 

5.95 

76.7 

2.36 

72.0 

0.22 

71.4 

77.4 

3.70 
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Stations  in  States 
and  Territories. 


80UTH   C AIIO LENA. 

Aiken (C). 

.      Do (P) 

GowiWysviHo . . . 


Averages. 

GEORGIA. 


Berne... 
TrurtelU 
21acun  . 
Atlanta. 


Averages. 

ALABAMA. 

Opelika 

Carlowrille... 


Iffmiltnn 

C  i»«ii  Springs 

liHvmia 

Fi»u  River 

Mobil© 


Averages. . 

FLORIDA. 

¥bft  Orange . . . 
Jacksonville... 


PUaika 


Ocala 


Averages. 

TEXAS. 

GUinor 

Blue  Branch . . 

Lavaca  

Austin 


Clinton . 
Lockart. 


Averages. 
MissmsrrFr. 


Cokunbas. 
PaakLing.. 


Ifarion 

Grenada 

Brookhavcn. 


JULY. 


Date. 


14 
11,13,15 


10,13 
14 
11 


Manatee 

Chattahoochee. 


14 

11 

15 

12 

11,14 

10,  hi,  13 


a 

© 

as 

p 

s 


Deg. 
101 


99 


93 

99 

103 


13 


C  16,  17, 

<  18,  l», 
i       21 

4,13 

f   1.H 
\  15, 10 


5 


15,10, 

17,  Id 

30 

20 

30 

21,28, 
29,30 
1 


12,13.14 
C  9,10, 

n 

13 


102 

98 

90 
97 
94 
89 


Date. 


23 


23 
25 


Deg. 
68 


69 


70 
68 
70 


g 

9 
2 


Deg. 
81.4 


82.7 


82l  1 


79.5 
81.0 
78.1 


25,27 


71 


I   7, 19,  V 
J  20, 22,   S  74 


! 


92 
95 

102 


j   98 

94 

99 


95 

93 

95 

93 

9-1 
94 


23 
23 
24 

8 


61 
66 
60 
74 


\ 


25 
25 

4.5,8, 

23,23, 
*l,  31 


26,27,31 

25,31 

25 


20 

24 
4 

5,6 


5 


25 


\ 


97  j  23 

95  23 

102  j    24,25 


} 


71 
72 


72 


70 

76 
68 


71 

71 
74 

71 

74 

71 


79.5 


a 

a 

cd 


In. 
5.56 


2.05 


3.81 


9.17 
2.17 
3.34 


AUGUST. 


Date. 


15 

18 

91,22 


4.89 


83.8 

8a  2 

74  I 
81.2 

79.8 


80.0 


61.0 
83.3 

83.5 

8&8 
840 


83.9 


82.3 

80.0 
82,9 

80.5 

82.4 
81.5 


81.  0 


66     80.7 


68 


81.4 


60     80.5 


5.13 


22 
22 
21 


* 

a 

9    . 

♦*  €» 


Deg. 

96 
96 
99 


22 


5.67    14,15,16 


3.76 
1.33 
1.60 
6.15 


3.95 


5.46 


8.23 


7.80 

&80 


7.57 


4.32 

ago 

11.30 
9.20 

9.35 
14  00 


16 

16,22 

16 


23 


30 
22 

19 

(18,22. 
<23,24. 
(       30 
19,24 
22 


27 

8 
7 


0, 10, 26 
8 


9.16 


2.91 
6.20 
1.30 


16 

16,22 

22,23 
23 
16 


92 
99 

103 
9S 


105 

98 

91 

98 
98 


95 


Date. 


9 

8,9 

1,11 


8 

8,9 

8 

9 


9 
10 
10 


I 


93 
100 

101 

98 

96 
99 


100 

96 
96 

97 

94 
100 


10 


5 


8 

8 

7.  a  9. 

26.  27, 
3tf,31 


4,5,10 

2,28 
10 


10 

19,28,30 
3.4 
S  12, 17, 
I  24,  31 

17 


s 

i5 

a 


Deg. 
61 
62 

C6 


G4 
63 
64 
50 


65 

68 

59 
59 
62 


74 


74 
73 


I 


72 

76 

68 


74 


t 
© 

P. 

S 

a 
*s 


Deg, 

79.0 
79.8 
83.4 


80.7 


77.5 
79.7 
80.8 
75.7 


7J14 


83.0 

83.6 

78.9 
74.  1 

80.3 


83.0 


80.3 


83.6 
84.5 

62.2 

83.3 
840 


£13  (    t» 


76      t2.  0 


85.1       i-1? 
82.  S      L» 


75  '  £12!    1.H 


•%> 


841 
83.4 


Ki4 


98 

97 

102 

100 

95 


9,10 
9 

1 

9,10 
8,10 


67 
73 


81.5 


!*15  1    1® 


OS 

82.7 

64 

8*^.0 

70 

8L3 
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j 

Stations  In  Mates 
»nd  Torrliorion. 

EMfc 

& 

a 

1 

Date. 

i 

a 

■  > 

3 
1 

i 
1 

1 

DMo. 

a 
ai 

1 

Date. 

1 
j 

1 

i 

1 

1 

a 

1 

i 

Mm*  BrookhftTOD 

S 

(11.12. 
(14,15 

"3! 

33,35 

TO 

n« 

2.3$ 

ln 

"S 

9 

"7. 

7M.1 

In. 

*T8 

7ft  a 

S.M 

— 

22,20,24 
IS,  113 

ST 
100 

9S 

i 

70 
GS 

ZUxabMhton 

Tnuculiui.Cotl'ge 
Lookout  Muuiit.'n 

M.15.16 

is,  ia 

15 

is,n,ie 

97 

93 
91 

95 

9fl 

S3 

32,23 
ai 

53 

SI 

a! 

3.  SO 
1.00 

3  1*9 

i.oo 

CbrkarUle 

TrwiUra  . 

5.70 
3  38 

71.  V 

3.04 

7*0 

u 

413.14. 
(14M 

02 

!» 

96 

6.31 
11,33 

22 

00 
SO 
S3 

S.W.* 

06 

7.. 

50 

SMI  LaalniD* . . 

75.4 
15.8 

5.03 
LSI 

4.39 

21 

oy 

9 

S3 

TS3 
73.  a 

3.73 

N.1 

1.  S3 

5.ie 

L.  39 
4.17 
3.63 

9.  37 

7.53 

PauieartUa 

Hilw.tUe 

asvehml 

I  10,  19 
14,15 

{  l*.  li 

{  14.  i:> 

U 
IS,  16 

88 
31 
95 

!» 

ten 

1- 

1.30.31 

SI.  30 

1,31,93 

J  30,31 
39 
t.93 

21,22 

lit 
ai 

SO 

Li 

!■ 

99 

3d 

SO 

ST 
98 

31 

53 

1.45 
3  30 

LU 
LI0 

SmitbvHlD. 

Oolllpollii 

XcH.-VkMjuhI... 

Saiuliinky 

Nqrth  r«lrfleld.. 

GwnbKr 

Wwierrtlla 

Kanb  BMsIalawI 

20,^5 
19 

" 

; 

J 

•",! 

1.90 
1.T1 

3.50 

'"so.'ii 

19.30 

"ii? 

fi.7,31 
6.7,3) 

l 

7K.3 

LSI 

3.08 

Blthhom 

Toto'lo  

BowlisitGrwn.. 

Vtbum'.'.'.'.'.'.'.'... 
Beltwl 

0  8) 
0  93 
LOl 

u.ai 

". 

» 

^ 

W 

SO  3 

«.  X 

1H (f;. 

College  Hill 

)ia,io' 

I- 

2. 
1,M.  31 

6! 
SO 

I-0.B 

5.30 
3.41 

rsftsi, 

1- 

0,  9,  31 

CO 

"S7 

4  00 

^1 

LV° 

1.60 

= 

668 
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- 

JUL! 

AUGt'ST. 

£ 

fi 

• 

«2 

t 

• 

5 

P. 

3 

& 

& 

Stations  in  States 

g 

rt 

n 

& 

and  Territories. 

Se; 

o 

0  . 

*-J 

Date. 

a 

Date. 

s  5 
3 

s 

o 

• 

3 

Date. 

S  = 

Date. 

i2 

a 

2 

0* 

* 

1 

•a 

3 

a 
••* 

i 

a 
8 

3 

••< 

cS 

2 

a 

3 

MICHIGAN. 

Dm. 

Dm. 

Dm. 

In. 

De<j. 

Dm. 

Deg. 

K 

10 

w 

21 

53 

73.1 

5.30 

20 

90 

30 

42 

7*.  1 

1.75 

Alpena  . . .  T 

10 
10 

71 
01 

1,14 

m*m 

53 
54 

70.4 

5.  84 
5,77 

19, '.M 
19, 21 

72 
92 

5 
31 

54 
46 

62.6 
70.6 

2.46 

State  Act-  College 

495 

LiulihYld 

10 

88 

30 

55 

69.  4 

6.26 

19 

88 

31 

51 

70. 1 

4:* 

Cohl  Water 

14,25 

86 

30 

50 

6A8 

3  69 

24 

90 

t 

44 

C9.7 

173 

Old  MittHiou 

2 

88 

11,20 

52 

68.4 

2.50 

24 

92 

1 

50 

67. : 

L40 

Grand  Kapidrt 

10 

«J0 

20 

54 

72.  1 

24 

94 

6,30 

54 

71.9 

jS'oiiliport    

10 

83 

5 

48 

65.4 

3.  13 

24 

92 

6,  7. 31 

50 

64.8 

1* 

2 

85 

22 

50 

65.4 

4.2) 

19, 24 

90 

7 

46 

64.3 

Itt 

Muskegon 

9 

90 

22 

58 

TJ.  4 

2.50 

24 

94 

7, 30,  31 

54 

73.3 

3.30 

OtrtKJfO       

10 
1 

90 
79 

18,  29 
4 

54 

38 

69.8 
60.6 

1.47 

10 
19 

98 
80 

6,8 
7 

54 
37 

67.4 
65.4 

C«»|»per  Falls 

I    L73 

9,15 

86 

10 

52 

6(16 

24 

80 

31 

50 

62.6 

1 

A.vpni<*p^ 

68.6 

4.07 

1 

!    2.98 

_____ 

DiDIANA. 

Aurora 

$  13.  14, 
\  15,  16 

|   98 

31 

56 

76.3 

2,42 

(  19.23, 
)24.25 

jioo 

8 

54 

78.9 

O.flB 

Vevay  

1G 
15 

93 

95 

30 
21 

59 
Gl 

75.8 
76.7 

0.90 
0.60 

23 
13,2(1,25 

95 
96 

8,9 
9 

57 
GO 

76.6 

78.7 

ilO 

Mount  Carmel. .. 

3.33 

Altiiuie 

15 
16 

92 
93 

30,31 
21 

57 
59 

72.8 
69.0 

11.  15 
5.74 

14 

24 

98 
93 

7 
7,31 

56 
57 

75.2 
74.9 

1* 

Spiccland 

450 

15,16 

95 

22,30 

62 

77.2 

2.32 

23,24 

99 

7 

59 

75  7 

421 

Columbia  Citv  ... 

14 

92 

57 

71  7 

8.81 

19,24,25 

93 

8 

56 

73.  1 

2.31 

Kni^litHtouu 

16 

92 

5 

59 

rx  o 

6.99 

25 

94 

7,8 

58 

74.5 

117 

16 

91 

30 

56 

73.7 

a  44 

19,20.24 

96 

31 

55 

74.2 

L» 

Blooiniii^toii 

15,  16 

89 

30 

60 

74.0 

5.  12 

23,24 

90 

7 

58 

75  5 

a» 

Near  La  I'orto  . . . 

3,  14 

81 

29 

58 

73.0 

12.  10 

20,24,27 

91 

7,31 

57 

73.6 

a© 

Reusaolacr 

14,  15 

90 

4,20 

60 

73.8 

10.60 

24 

93 

31 

55 

74.6 

JL 15 

La  Fayette 

<    3,10, 

\  14,  16 

13 

10 

|    89 

30 

52 

70  0 

6.00 

23,27 

90 

7 

50 

74.7 

&» 

Meron    

94 

8.S 

5 
5 

60 
56 

75.7 
71.  1 

3.20 
20.  50 

24 
23 

96 
95 

7 
7 

58 
52 

77.2 
73.5 

L» 

Kent  land 

475 

Kew  HarmonjT... 

16 

93 

30 

63 

77.9 

2.59 

24 

95 

8 

60 

80  1 

167 

Harvey  8  bur;; 

15 

94 

21,29,31 

60 

76.6 

4.55 

23 

96 

31 

58 

77.6 

470 

A  v*»m  ""o** 

74.  1 

6.41 

75.8 

3.8 

— 

ILLINOIS. 

Chicapo 

3 

10 

90 
92 

20,21 
20,  29 

60 
57 

73.4 

72.9 

3.26 

24 
20 

95 
96 

8 
Hi 

62 
61 

73.1 
74.3 

LS 

N««ir  Chicago 

EvaimUui 

3,10 

87 

20 

58 

70.4 

3. 15 

19 

89 

5. « 

61 

70.7 

3.94 

Marrnijo 

3 

86 

21 

50 

68.4 

2.28 

24 

91 

:w 

51 

09.4 

1W> 

o   00   tn 

3 

94 
98 

31 
30,34 

61 
62 

78.2 
80  2 

12 

98 

5 

62 

78.  1 

4.50 

£75 

Kin ur's  Mills 

10 

86 

4 

57 

70.6 

2.88 

24,27 

89 

i 

51 

70.2 

aw 

Louisville 

16 

95 

5 

CO 

77.7 

6.  10 

23 

100 

7,31 

GO 

77.0 

2.70 

Goli'oiida 

2,17 

98 

21 

41 

77.6 

2.00 

26 

105 

1 

72 

a\9 

LOO 

Bt.'h  Mere 

10, 24 

85 

21,30 

56 

68.  2 

5.  39 

19 

92 

4 

53 

69.8 

169 

24 

90 

4,  20,  30 

58 

70.6 

3.25 

23,24 

93 

7,31 

53 

71.4 

T.5T 

Ottawa 

10 

i>2 

29 

58 

71.8 

4  44 

24 

9H 

31 

54 

75  3 

4« 

I*aua 

16 

95 

5 

61 

76.  5 

3.50 

24 

94 

8 

60 

77.9 

6.03 

"Wiiuielin^o 

10 

87 

4,21 

56 

67.  5 

2.91 

24 

91 

7. 30,  31 

52 

70.5 

liSJ 

Koi'lii'lle 

10 
3 

0.) 

81) 

20 
21 

58 
53 

71.2 
71.1 

6.86 

27 
24 

96 
93 

7 

8 

50 
50 

74.0 
72.8 

Wvaiirt 

3.37 

TisUilwa .". 

10 

92 

29 

54 

71.  1 

13,23,27 

94 

4 

52 

75  8 

.•-••* 

Ileuuepiu 

24 

88 

5,21 

71.0 

27 

95 

31 

5C 

74.0 

Eliuira  

10 

10 

15, 16 

90 
92 
92 

30 

21 

4 

58 
57 
56 

71.3 
73.4 
76.6 

3.73 
7.35 

24 
21 
25 

92 
95 

98 

7.31 

7,30 

31 

57 
61 
61 

TJ.  5 
76.4 
78.1 

7.01 

Peoria    

3.3SI 

Sprin^tieid 

l>oami 

16 
13 

93 

5 
21,29 

61 
58 

75.  9 
80.8 

6.  50 
4.42 

25 
22 

96 
98 

0* 
4 

1 

58 
C2 

77.8 
P0.7 

a  50 

li! 

South  Pass 

1,16 

94 

•       21 

62 

78,0 

18 

100 

8,31 

62 

f0.  5 

6.85 

10 

87 

5, 20, 29 

60 

72.0 

9.  00 

24 

95 

31 

55 

70.  J  | 

13,16 

96 

20 

56 

75.8 

6.99 

27 

97 

7,8 

58 

74  7  | 

L# 
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fi    1   f! 

A 
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§ 
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S        5 
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si 

| 
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1      ! 
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| 

3 
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i*1 

TV, 
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1W 
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10 

Ml 
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c-j  |  -i  e. 

"" 
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: 

' 

1    H 

Maniii.v.-,.o 

ai 

m 

u.  «i 

!*'  IKS 

1M 

11 

31 

50 

M0 

4.T) 

Plvmmilb 
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M 
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W     TO  I 

13d 

En'Zr'I's'^^ 

10  "' 

Ii 

93 

ii  I  b>  ' 

XT) 

"1 

31 

n  ;  »k  :. 

Vnj 

a*k)-  lira 

30.31 

Ua.IiUl     

ElllA'rblU 

5i  I  TO1 

90 

Si 

'.-    ■! 

a  50 

SH 

Bayfcjra. 

i,u,i. 
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id 

^■i 

to.* 

HI 

30,31 

30  1  IMi 

ML1SKSOTA. 

1.1,  n 
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;,-:i 

Bn.7 

BLPaid... 

56 
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i,,-. ; 

simS*^..8.^!!' 

i 

« 

19 

I 

»■ 

l.  ID 

4 

« 
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j> 

04.9 

'r/S 

5.75 
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72  A 

Uwluiia 
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01 
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:!.  .■.-, 

4,  id 

34 
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3d 

35.1 
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14 

M 
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31 

95 
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JUL1 

* 

AUOCBT. 

Station*  to  Stak-» 
and  Territoriee. 

Date. 

k 

O 

n, 

s 

53 

Date. 

t 

u 
u 

t     . 
-^  c 

.2 

• 

© 

3 
*-> 

rj 

hi 
<y 
P. 
c 

-*d> 

1 
3 

• 

Date. 

s 

«-  © 

a 
9 

Date. 

i 

S  3 

i 

e 

2 

« 
© 

3 

MWHOITU. 

St.  Louis  Uuiv'ty 
Ilollrt 

17 

13,15,16 

16 

14,16 

14 

9 

6 

16 

3,16 

16 

10, 13, 23 
2  9 

1)3 

95 

94 

90 
»»o 

D4 
92 
93 
9;! 

92 

F9 
91 

5,21 
30 
22 
21 
21 
20,21 
20 
21 
5 

20 

20 
30 

2V.<7 

62 

54 

61 
6J 
60 
62 
ft? 
63 
02 

62 

Co 

58 

7V<7. 
77.5 
74.6 
77.9 

74.8 
76.0 
73.4 
74.0 
7*0 
80.8 

75.4 

79.7 
74.8 

In. 

2.26 
1.82 
4.55 

4.  CO 

7.  .r»5 

5.  25 
3.10 
3.01 

2.03$ 

a  40 
5.74 

* 

23 
23 
23 
27 
24 
26 
27 
28 
26 
6,24,25, 
26,27 
27 
27 

Beg. 
95 

101 
96 
93 
96 
99 
90 
95 

100 

95 
97 

31 

8 

y 

7 
31 

8, 31 

8 
8 

7 

8,29 

31 
30 

Den. 
61 
55 
63 
€2 
60 
61 
59 
66 
62 

65 

68 
61 

1*3 
7V.« 

77.1 

m? 
mo 

19 

in 

Jetf<>nw>n  City 

Kf*vt4*Mvillo 

Hermitage 

Bniivur 

76.0  1 

7a  1  1  431 
77.3  |   LM 

81.8,  *a 

Warrnualttirg .... 
HarrinoD  villo 

Oregou 

86-4 

77.1 

79.3 
77.7 

4» 

It 

ill 

Areragea . . . 

76.6 

4.34 

ms 

10 

1,13 
16 

13 

3.0,13. 

13,  16 

17,26 

16 

13 

16 

13 

9,  13,  16, 

24, 27 

12,14 

91 

100 

98 

|   90 

92 
90 
96 
100 
93 

|    90 

90 

30 
20 
20 

20 

18,29 

29,  30 

20 

30 

25 

30 
21 

61 
55 
53 

62 

n 

55 
63 

60 
56 

62 

55 

6,96,27 

6 

25 

26,27 

24,26 

6 

2,6 

25 

27 

6 

6 

96 

103 

97 

96 

98 
94 
96 
104 
91 

95 

96 

7,30,31 
30 
29 

29 

30 
30 
31 
29 
30 

29 

8 

65 
63 
61 

63 

74 
58 
62 
66 
OS 

62 

64 

-__ 

KAX8AA. 

Atchinon 

76.1 
75.5 
7a  7 

75.9 

81.4 
72.2 
7a  3 
77.5 
73.5 

77.8 

74.3 

8.85 

9.00 

17.70 

8.86 

4.60 
5.05 

2  40 
6.27 

4.50 

1.55 

eoi 
7a> 

7&1 

7a2 

64.8 
75.3 
80.7 
82.2 
76.0 

80.1 

Tas 

49 

L*>aveu  worth 

Olatue 

Baxter  Spring 

Law  rou  oo 

Jloluni 

LeR«.y 

10 

in 

185 

State  A  g.  College 
Council  Grove..  J 
Orawfordarille... 

10 

1   9.9) 

i 

2.1 

Averages 

«a,  5 

6.88 

79»4 

ia 

23,24 
o 

o  «ri 

2 
o 

2 
13 

94 
93 
90 
91 
92 
89 
92 
92 

5,  28 
2.1 

Od 

28 
4,28 
21) 
25, 28,  29 

28 

60 
60 
57 
56 
60 
60 
56 
56 

4 
4 

5 

5 
5 
5 
5 

99 
98 
93 
95 
97 
92 
94 

29 

30 

17,20 

20 

7 
30 
29 

54 

GO 
59 
56 
61 
57 
53 

ITEBKA6KA. 

Dakota 

7a3 

72.0 
72  0 
71.3 
62  2 
74.1 

7a  3 

72.0 

4.27 

a  00 
9.40 
5.60 
7.50 
4.23 

74.8 
73,* 

TAT 
73.6 

OmaliH  Mission  . . 

Elkhorn 

l>e  8oi*» 

iff 
is 

Koritatielle 

JUellevue 

Gtendale 

75.9  j  1L* 
75.2      £.49 

Decatur 

1 

!"*"! 

Averaxrea 

7L3 

6.00 

74.9 

IS 

22 
25,27 

93 
91 

19 
11 

02 
60 

2,14 

17 

88 
91 

C  13, 17, 

{25,26 

10 

54 

UTAH  TERRITOKY. 

Great  Salt  Luke  I 

City    3 

Coalville 

73.0 
72.1 

76.7 
70.5 

Averages 

72.6 

73.6 

13 

12 

19,25 

14 

60 

84 
98 
97 

9 

8 

8 

6,7 

50 
58 
59 
55 

5 

4,25,28 

9 

80 
83 
98 

24 
23 
13 

45 
50 
56 



CALIFORNIA. 
Montvrey 

Yaraville 

65.7 
70.0 
75.8 
69.4 

0.01 

0.05 
0.20 

61.8 
65.7 
7X4 

aft 

act 

70.2 

0.09 

67.0 

0.9) 

20,29 

92 
09 

6,7 

7 

45 
55 

6 

95 
TO 

1$,  19,  C8 
23 

40 
54 

MONTANA  TK1L 

Doer  Lodge  City. 

G6.5 

0.35 

611 

0.50 

WASHINGTON  TEIL 

Port  Angetea 

80.9 

59.3 

417 
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Meteorology  of  18C9 — Continued. 


Station*  in  St:ite« 
and  Territoritw. 


BKPTK1I1JEU. 


Date. 


MA.DTK. 


Hoitlton 

StOUliHIl 

TVillinniK'.mr^   . . 
W«hI  Watci.UJo  i 

Gunliner i 

Lixlwn) ! 

Norway I 

Cornish j 

Coniisbvillo ! 


ATeraj^a 


WtW  HAMPSHIRE 

Stratford 

TThir»«ti.M 

North  Hrirasto&d. 

Turn  worth 

Concord    

GoA^tou-n  Center 


•i 


Average* 


VERMONT. 

Lonenhun: 

North  Ora  ft  sburv 

Ea*t  llrtlud T. 

Wondxtock 

Ilantoti]  

N»wr  St  Alhans  . 
Wwit  Charlotte  - 

3iiddl«Uury 

Panton    

CastletoQ 


AVW6£*S 


MABftXCHlhKTTS. 

Kington 

To|*8thl«l 

Nowlmry 

I»twrt*iice 

Milton 

Cambridge 

North  Kill  erica .. 
\v"eni  N»*wton.,.. 
New  lie«lloid. .... 

Worr^-Hter 

A!t*tldo!| 

LnmtiWtirg 

A  inliiTHt 

"Will  in  mm  College. 
Hiiimlale , 


Areragee 


JUIOOB  IHI.AXD. 

Newport 


COXNfcCTlCUT. 

CVdnmhla 

}ItJtll<-to\vu  . .. 
Coh'brook. . .... 

Bruokileld 


Arerages 


.> 


5 


5 


5,  6 


15 
5,6 


5 


Dei. 
77 


86 

78 


86 

61 
82 


83 


87 


8 

8 

7 

5 

20 

8 
6 
8 
7 


84 
80 
85 
80 
82 
84 
87 
7!) 
84 


20 
20 

5,8 


20 
20 
20 
20 
20 
20 
20 
20 
20 
7,20 
20 


20 


20 
20 
20 
20 


86 
85 
82 


91 

86 
86 
91 

85 
8:1 
84 
87 
bo 
82 
80 


82 


90 

as 

82 

86 


Bate. 


28 
28 


28 
28 


28 

28 
28 


28 
28 


2D 


28 
28 
28 
28 
27 
28 
27,28 
28 
28 


Deg. 
36 
37 


40 
41 


34 

40 
40 


33 
32 


43 


3G 
32 
35 
34 
38 
3* 
43 
37 
40 


28 

28 
28 


28 
28 
28 
2!* 
28 
28 
28 
28 
28 
28 
27,28 


28 


28 
28 
28 
20 


36 
37 
36 


40 
42 
36 
38 
41 
30 
35 
38 
36 
38 
36 


2 
& 

a 

5 

a 

1 


Deg. 
62.7 
56.4 


62.4 
GO.  8 


60.4 
60.4 
63.0 


60.9 


50.9 

50.2 


62.9 


60.7 


62.7 


63.0 
6:1.3 
61.5 


46 


38 
37 

36 
40 


60.5 
63.1 
6:t  9 
64.8 
61.3 
62.  5 
62.3 
62  6 
62.  1 
61.6 
60.3 


62.3 


63.6 


63.4 
63.4 
61.2 
64.0 

63.0 


In. 
2.10 
2.00 


5.09 
3.37 


4.40 
3.38 
4.17 


3.50 


3.39 
3.55 
4.42 


3.76 


62.1 

2.60 

59.0 

4.06 

61.7 

2.35 

59.  1 

3.44 

66.3 

2.90 

62.4 

67.0 

3.84 

62.6 

3.08 

64.3 

3.88 

3.78 


3.27 


3.00 
3.54 


3.78 


8.83 
2.53 
4.74 
6.60 
3.00 
4.32 
3.  18 
4.30 


4.35 


3.19 


3.66 
6.25 
a  70 

4.20 


Bate. 


o 
o 

1 
1 

1  4> 
7 


1 

m 

m 

1 
1 


2 
1 
1 
1 


3 

2 

2 

1,2 

1 
o 

mm 

1 

1 

1 

1 
o 

1 

1,2 
o 

1 


OCTOBER. 


Deff. 
73 
71 

72 
77 
72 
83 
77 
75 
74 


75 
77 
83 
79 
75 
72 


Bate. 


31 

28 
28 
28 
28 
28 
28 
28 
28 


28,31 
31 

28 
28 

28 
28 


72 
70 
77 
71 


73 
77 
68 
74 
73 


80 
76 
73 
74 
83 
71 
77 
82 
73 
74 
78 
77 
71 
72 
76 


28 
31 
28 
31 


31 
28,31 

28 

28 


Dcq. 
15 
20 
22 
23 
25 
17 
19 
19 
24 


20 
17 
25 
19 
24 
2G 


21 
14 
21 
20 


22 

26 
27 
24 
23 


71 


82 
81 
76 
77 


28 

26 

2* 

1!) 

28 

20 

28 

23 

28 

24 

31 

27 

28 

22 

28 

28 

28 

23 

28 

25 

26.28 

26 

29 

23 

,  26,  28 

27 

28 

23 

26 

21 

Deg. 

45.5 

45.5 

42.0 

47.5 

47.1 

46.4 

44.7 

45.3 

47.4 


41.2 
41.4 
48.  I 
44.8 
47.5 
47.9 


45.2 


42.9 
39.4 
43.3 
41.9 


43.4 
46.5 
45.7 
45.  I 
44.4 

43.6 


28 


26 
26 
26 
26 


31 


24 

23 
21 
27 


5*  2 

46.  9 
46.9 
47.0 
51. «) 
4A.2 
4;>.  0 
50.  2 
4:».  5 
47.9 
47.3 
47.2 
4i"J.  7 
40.  7 
43.  0 


In. 

io.  oo 

6.31 
15.  10 
13.67 
12.67 

a  to 

15.  10 
13.  Of 
11.69 


45  7      12.  11 


a  40 

9.14 
13.  IT 
13.64 


15.71 


12.07 


506 

iais 
io  45 

12.00 


IL38 

9.2S 

14.05 

12.47 

10.79 


6.20 
5.22 


&21 
4.50 


6.28 

6.73 

9.81 

7.50 

12.  50 

11.36 

10  68 

12.  15 


M± 

8.44 

52.1 

5.38 

49.6 
47.4 
44.4 
50.6 

14.51 

12.46 

9.90 

48.0 

12.29 
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Meteorology  of  18C9— Continued. 


Station*  in  States 
and  Territories. 


NEW  YORK. 

Moriches 

South  Unrtford 
Fort  Edward  .. 

Hudson   

GarriHou's 

Throg'a  Neck.. 
White  Plains  .. 
Deaf  and  Dumb 
IiiHtituiion. .. 
Columbia  College 
FlulliiiMh 

GhUHM)     

Newburyo 

Minaville 

CoojmrHtown 

GonvrrutMir 

North  llaiumoud. 

Houaoville   

Leydwn 

South  Trenton  ... 

Cazcuovia 

Oneida     

Depauville 

OawHjso 

Palermo    

Nort  b  Volney 

r«rr>  City  

Wat^rlmry 

Nichols    

Newark  Valley  .. 

Himruda   

Rochester 

Lit!  It*  Genesee  . . . 
Sii8ihui8u  Bridge 
Bufudo 


BEFTEXBEU. 


Date. 


Averagea  — 

KIW  JEKBEY. 

Pat«r»on 

Newark  

Troti  ton     

Rio  Grande 

Moorvrttown    

Now  Gc.nnanto'u. 

Rcuuliu^lou 

Haddontiold     

Newtitdd   

Greenwich 

Vlnelaud 


Averages. .. 

PEXN8YLVAX1A. 

Nyces 

Hamlin  ton 

Dy  berry 

Fallsiujiton 

Philadelphia 

G<*riiiiiiiUiwii 

Hot-sham     

Plyin'th  Meeting 

W'hitc  Hall 

Factory  ville 

Keudiug    

Parkeravillo 


Date. 


o 


£5 

S 
a 

3 


20 
7 


7,20 
20 
20 
'20 

20 

20 
20 
10 
20 
20 


7 

14,  15 

20 

20 

C 
20 
13 

5 

7 
20 
19,  20 
20 
10 
5,20 
20 
20 
19 
19 
20 
24 


20 

20 
7,20 
20 
20 
20 
13 
20 

7 
21 

6 


Dej. 

sic 

88 


20 
20 

0 
10 
20 

7 
20 

7 
20,21 


28,29 

28 


Desj. 

4*5 
39 


Cm 

a 

o 
■*•> 

P 


OCTOBER. 


a 
a 


D"i. 
(57.  3 
G7.  2 


87 
88 
86 
82 

86 

86 
85 
88 
87 
85 


79 
88 
83 
79 
86 
81 
88 
82 
81 
85 

&-> 

91 

80 
80 
86 
83 
80 
85 
88 
87 


88 
86 
85 
90 

87 

88 

92 
85 
IK) 
84 
86 


85 

88 
84 
85 
86 
86 
88 
84 
83 
83 
85 
87 


29 

28 

23 

28,  29 

27 

27,28 

28 

27,  28 

28 

28 


23 
28 
28 
28 
27 
27 
28 
27 
27 
28 
27 
28 
28 
27 

27,  29 
28 

27,  28 
29 


28,29 

28,29 
28 
28 

28,  29 
28 
29 

27,  28 

58,30 
29 
28 


28 

27,  28 

28,  29 
28 
28 
28 
28 
29 
29 
28 
29 
29 


42 
44 
44 
44 

48 

51 
45 
43 
44 
40 


35 
38 
34 
34 
40 
40 
42 
34 
44 
40 
41 
41 
36 
38 
38 
40 
44 
34 
39 
39 


42 
43 
46 
40 
47 
39 
38 
46 
42 
45 
42 


30 
40 
32 
46 
49 
41 
44 
41 
38 
33 
43 
43 


CO.  2 
65.  2 
65.9 
63.2 

67.6 

68.4 
65.  5 
C5.2 
65.  3 
63.9 


61.  I 
64.6 
62.0 
59.5 

62.  1 
61.6 
62.0 
62.8 

63.  1 
61.7 
68.5 
65.0 
61.0 
62.5 
61.4 
62.1 
63.4 
60.4 
63.  2 
65.8 


63.8 


64.8 
61.2 

ea  5 

67.6 
65.6 

64.  9 
64.7 

65.  7 
66  3 

66.  1 
67.3 


66.0 


61.0 
62.5 
58.8 
66.3 
68.6 
67.  I 
65.  4 
65.3 
64.4 
61.3 
6(5.0 
67.2 


In. 
5.69 
3.  10 


3.68 
4.26 


4.07 

2.72 
3.46 
3.07 
4.30 
4.70 


4.  05 
5.30 
6.  12 
6.25 
5.28 


5.  14 
6.95 
3.65 
3.80 


3.90 
3.06 
5.  11 
4.75 


7.43 


4.58 


2.98 
2.54 
1.98 
3.75 
3.23 
3.82 


2.70 


a  10 
6.63 


a  41 


4.30 
5.85 
4.33 
3.60 
3.27 


4.  eo 

3.82 

■  -  r  ■  -  ■ 
3.  65 
4.83 
5.19 


Date. 


2  s 


o 
1 

1 
1 
1 
1,2 
o 

1 

1 

1,2 


o 

<*• 

o 
0 

'.  - 

0 
o 

»» 

9 
o 

1  ° 
O 


1 

9 
9 


*» 


1  '» 


> 

.1 

1 
1 

o 
'I 

>> 

o 


8 


Dcg. 
79 
78 
78 
79 
74 
72 
72 

75 


72 

72 


«•> 
72 
78 
74 
70 
71 
73 
78 
77 
75 
75 
79 


74 
77 
76 
73 
73 
76 
78 
80 


75 
72 
73 

82 
75 
7«i 
81 

HI 
71 


Date. 


21,26 

28 
28 
27 
26 

26 

31 

27,31 
30 
26 


27 
27 
27 
27 
27 
27 
31 
26, 27, 31 
27 
27 
31 
27 
27 


21,31 
31 
21 

26,30 

26, 27, 30 

27 

27 

27 


26 
26 
26 
25 
26 
26 
26 
26 
20 
26 
26,  31 


c3 


S 


g 

3 


Dea. 
30 

o- 

26 
29 
25 
31 
26 


© 
fit 

S 

© 

2 


Deg. 
53.4 
48.0 
47.9 

4a  6 
ia6 

50.  1 

49.6 


33  I  52.0 


32 
35 
24 


25 
22 
18 
25 
15 
16 
27 
25 
27 
23 
30 
23 
27 


50.7 
53.2 
46.8 


18 
22 
20 
28 
30 
18 
25 
23 


45.9 
43.4 
44.7 

4a  0 

4L 
39. 
43. 
42. 
45. 

4a 
4a 
4a 

46. 


1 

9 
o 

mm 

8 
7 
6 
6 
I 
0 


26 
29 
32 
26 
26 
22 
24 
27 

*K> 

29 
27 


41. 

42 
45. 

46. 
45. 
40. 
46. 


45.1 


1 

71 

1 

78 

1 

75 

0 

75 

2 

75 

7.9 

79 

1  »> 

74 

»■> 

7(5 

1 

80 

1  *> 

74 

1 

71 

0 

0m 

73 

31 
26 
26 
26 
31 
26 
26 
26. 
26 
26 
26 
26 


* 

% 


In. 
12.* 


14.49 
10.49 


46.3      7.23 


4*1 
49.6 
52.6 
50.7 

4a  7 

47.6 
49.  1 
49.1 
49.0 
50.6  ' 
50.2  1 


49.6 


18 
21 
17 
30 
33 
26 
27 
27 
23 
18 
29 
29 


41.0 

46  8 

41.8 

49.7 

51.6 

50.3 

50.0 
4S(J 
48.5 
42.8 
49.5 
45.1 


6.7* 

6.30 
6l77 

9  15 
11.91 
?.» 
6.M 
i67 
7.^4 

aw 
7.  a 

5.63 


&93 


5.W 


4  Id 
i  19 

106 


138 


&04 

as 
6.75 

5.66 


6.(3 


5.« 
6.73 


9.  TO 
8.06 
6.40 

a  10 

6.07 


7.^ 

'6.*97 

r  -<i 
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Meteorology  o/1869 — Continued. 


Stations  in  States 
and  Territories. 


8EITEMBEH. 


Date. 


Pa. — Continued. 


West  Chester. 

Ephrata    

Mount  Joy  

Carlisle 

Fountain  Dale 


Tiojra . 


Lev.isburg- 

Grampian  Uills. 

Jnhnntown 

Franklin  

Conuollsvillo 

Kew  Castle 

Beaver 


Cr.nonaburg. 


Averages. 


7, 


J  17. 

120, 

7,20, 


6. 

*\ 
19, 


21 
•J  I 
20 
21 

15, 
io. 

2° 

ST 

21 

20 

10 

20 

25 

19 

10, 

21 

24 


DELAWARE. 


Milford 


MARYLAND. 

TVoodlawn 

Annapolis 

St.  Initios 

Mt.  SC  Hair's... 


K    111 
•  »,  —  1 


21 
21 


Averages. 


DIST.  COLUMDIA. 


Washington 


YIBOETCA. 

.Toll  nst  own 

Hii:i.;»fon 

Zr.ui  Sf.rt.ion. . 
Huron's  Castlo 

C'lllolU 

Vicuna 

Staunton 

Li'xiii^ton 

Lyiicliliarj*  ... 

Sno\vvilI»i 

Near  Wythevillo 


21 


Averages. 


WEST  VIRGINIA. 


Uovnimv 

CaWellC.H  .... 


Averages . 


21 


21 

*J  I 
23 

a 

21 

ri 

oo 

4»-» 


2 


©  . 


Deg. 


i'O 
87 
V0 
85 

6-1 

85 
85 

w; 

87 
81 

80 

83 


89 


88 
87 


65 


8C 


92 

02 

SG 

Ml 
90 

82 

i.'  > 


Date. 


2 

© 

2 
©   . 

*-   © 


a 


29 

20 
29 

28 

28,29 

27 

2!) 
29 
29 

28 
28 

27,29 

28,29 


Dcj. 


27 


29 

28 


29 


45 
42 
40 
43 

38 

38 
33 
3fi 
40 
3(5 
35 

43 

35 


42 


44 

42 


44 


20 
23 


91 

84 


NORTH  CAROLINA. 

Kcnan9villo 

( J«:MsW>r«> 

Mt.  Ohvo 

Oxford 

Chapel  Hill 

Albemarle 

43 


18,22 
22,  24 

23 

19 
(ft 


89 
93 

8* 
80 
fc'J 
92 


28.29 


29 
29 

29 
29 
28 
29 
US 
20 
29 
29 
29 


29 

8 


3,28 

28 
2.8 
28 
27 
20 


49 


50 
4G 
44 
48 
.53 
42 
44 
41 
45 
30 
36 


40 
45 


50 
50 
£* 

55* 
36 


© 


a 


o 

c: 
3 


Deg. 


70.9 
66.8 
G&l 
63.8 

62.0 

63.3 
59.  3 
GO.  9 
62.  0 
63.0 
02. 0 

63.2 

63.0 


.3 


OCTOBER. 


In. 


4.83 

i.*90 

2.84 

6.00 

o  r)o 

3!  bo 

3.  03 
10.19 


64.0 


10.80 
5.69 


68.0 


Gfi.  4 
69.3 


4.19 


3.20 


3.04 
4.04 


61.5     2.59 


65.  7  I  3. 22 


68.2 


69.6 
70.5 
69.2 
71.  G 
7a  2 
68.8 
64.1 
67.  4 
G6.5 
GO.  G 
61. 5 


67. 3 


G8.3 
63.8 


2.40 


2.20 
1.10 
3.  68 


3.29 
3.71 
3.84 
4.73 


3.70 
4.20 


a  38 


1.80 


GO.  1  !  1.  80 


Date. 


71.4 
7115 
GO.  5 

71.7 
6G.5 


1.  35 
5.  10 


50 


1.2 

12 

1 

1 


1 

1 

I 

1,0 

9 
»> 

mm 


o 


u 
1.5 


1 

3 
1 

J 

it 

1,9 


e 

© 
a 


Date. 


IV7. 
74 

70 

«:o 
78 
69 


G8 


7.r» 

74 
70 


72 


81 


2G 
27 
27 
26 
25,26 

26 

26 
26 


25 
2G 

20,  27 

2G 


1,6 


2 
2 
2 

"i 

2 


74 

77 

78 
GO 


25 
31 
25 


69 


82 
7a 
80 
82 
77 
77 
G9 
78 
GO 
7G 
68 


26,31 


27 
27,31 
27,  31 

27 
27,31 

31 
27,31 

20 

27 


°7 


72 


84 
88 
82 

85* 

78 


24 


a 

© 


a 
I 

27 
30 
28 
26 
25 

18 

20 
12 
16 
17 

2G 

18 


82  26,27,31   28 


28 
31 
31 
27 


32 


36 
31 
33 
32 
33 
34 
30 
31 
33 

Ol) 


25 


© 

(-. 

3 

<** 

CJ 

u 

© 

& 

a 

• 

© 

3 

a 

• 

ca 

3 

© 

ri 

3 

M 

7>7- 

In. 

47.3 

6.99 

50.  1 

ao7 

49.3 

48.0 

6.30 

45.7 

6.47 

42.4 

2.65 

41.1 

5.20 

I  39.  2. 

1.81 

,  44.0 

2.28 

I  43.8 

1.97 

43.3 

44.8 

46.5 

a  40 

43.6 

2.00 

46. 1   5. 61 


46.  5 


48.5 
52.9 
51.0 
47.1 


50.6 


50.6 


24 


54.  8 
55.2 
54.6 

55.  6 
52.  6 
52. 2 
48.1 
52.  3 
53.7 
4G.  1 
47.1 


52.  0 


48.  2 


28 
31 
31 

:ii 

28 


48.2 


3.65 


4.79 
7.19 
3.50 
6.94 


5.61 


7.33 


3.45 
3.80 
4.97 

'6.98 
5.30 
3.14 
3.68 


3.  GO 
2.70 


4.20 


1.10 


1.10 


GO.  3 
59.  3 


31 
32 

29  5G.  5 


48 


67.  9 
51.8 


3.35 
2.50 


2.75 


674 


AGRICULTURAL  REPORT. 


Meteorology  of  1869— Continued. 


Stations  in  States 
and  Territories. 


SKFTKMUtR. 


Date. 


N.Cah'a— Cont'd. 

SUtesville 

Aahevtlle....(A). 

Do (II). 

Averages 

BOCTH  CAROLINA. 

Aiken (C). 

Do (P) 

Fort  Mill 

Gowdeytvllle 


{ 


a,  To, 

31,22. 

23 

21,22 


Averages. 

GEORGIA. 


Berne... 
Penflnld 
Atlanta. 


22,23 

20,22 

22 

22 


ai 
s 


Date. 


Deg. 
86 


\ 


76 
76 


23,20 
28,29 
28,29 


67 
88 

no 

90 


Averages. 

ALABAMA. 


Opelika 

Carluwville 

Hoolton 

Sreene  Springs . 
avana 

Fish  River 

MobUe 


Averages. 

FLORIDA. 


J'ort  Oranee 
ackflouville 

PilalkA 


Ocala 


lUnatee 


Chattahoochee. 


7.8 
17,22 
17, 20, 22 


^17 

13.23 

\    1.5, 

\  19, 23 

17,20 

22 

1.4,18 

f  18,21, 

$22,23 


7,8 
26 

14. 15, 16 


Averages. 


TEXAS. 


OUrter 

Pnlttottne  ... 
Dine  Branch 

Lavaca 

AiiMin. 

Clinton 


8,9,14 

8,10. 
11.14. 
15.  20, 
25,  27 
16, 20, 23 


I 


2.4 


Averages, 
mssissn'n. 


6 
1,2,3,5 

i  ° 


Columbus. 
Paulding  . 


84 
66 


28 
28 
30 
29 


28 

28 
28 


94 

88 

60 

86 
66 
6G 

88 


90 
91 

92 
96 

90 
91 


90 


91 

90 
95 
94 


27,28 
28 

28 

28 
28 
28 

28 


29,30 
27 
27,28, 
29.30 
2,4, 
23,30 

30 

9 


29 


t 

a 


I2 

a 


38 
36 
34 


13 

27 
29 
27 


\ 


17,18 
1ft 


51 
54 
50 
51 


58 
49 
44 


57 
52 

45 

49 
50 
CO 

55 


72 

68 

64 

70 

74 

58 


47 


48 
58 
54 
56 


a 


a 


Deg. 
C5.6 

62.5 

CI.  7 


68.2 


71.2 
71.0 
71.2 
73.3 


71.7 


72.1 
71.5 
66.8 


71.0 


76.1 
73.2 

66.8 

71.1 
71.9 


76.8 


72.7 


79.0 
7a  5 

75.7 

80.3 

81.2 

•  •  v  •  •  • 


78.U 


73.1 


71.8 
77.3 
74.9 
77.3 


74.9 


OCTOBER. 


a 


In. 
6.75 

1.50 


3.44 


1.79 
3.00 


1.77 


2.52 


4.50 
1.60 
2.30 


2.80 


0.44 
L95 

6.60 

1.67 
4.20 


2.97 


7.00 
6.13 


2.40 
4.50 


5.01 


5.70 


0.70 

aeo 

4.16 
7.85 


5.44 


Date. 


3 
3 

o   *» 


a 

E^ 

(—  *^ 

8 

K 

rt 

3 


Dfg. 
73 

70 


Date. 


g 

c 
S 


S        "3 
3         K 


28 

27,  23 


24 


L\S  '27.  2?,  31'       24 


4,12 


3 


3 
3 

21 


70       27.31 


78 


80 
77 
75 


3 


1 

1,2 


64 
82 

72 

81 
80 

84 

86 


12 
22 

5,12,22 
11,21,28 


fl.9,3, 
4,  5,  9. 
10,11, 

112,19 
20 


14 
1 

27 
1,10 

14 
4,21 


«a\  «t,9a\    \*\i\."i\£v&^ 


66 
86 

88 
85 
86 
86 


V 


81 


31 


30,31 
31 
27 


31 
31 

31 

27 

27 


28 


31 
31 

28 
17,18 

31 
31 


31 
24 
16 
23,24 
24 
21 


28 


36 


30 


36 

30 

27 


35 
32 

31 

32 
33 


36 


49 
44 

48 
40 

56 
40 


31 
42 
40 
4G 
40 
44 


4a  b 

49.0 
4a  5 


U 

L» 


55.3       143 


59.9 


612 
57.8 
53.1 


57.4 


61.3 
60.2 

4&9 

56.8 
57.5 


62.3 


57.7 


L37 


59.9  I    137 


59.6  I    L«7 


L83 
L87 


LS 


2.40 

191 

IS) 
2.90 


149 


145 


70.9  ! 

6a  1  |    115 

cas '  im 

i 

69. 7  L.... 


76.9      d^ 
66.7  !    0.1* 


70.1 

— r-»— 


50.1 
04.5 
C3.9 
CK.0 
C2.1 
G5.G 


147 


2.  IS 

i.:a» 
i.  ::• 


30 
37 


03. 4       1* 


55.3      1U 

57.  8  !  . . 
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isinStntoe 
'dmtories. 


BETTEMBKB. 


DfttO. 


.— Cont'd. 

iC.H 

U 

laven 

rookb.iren. 

sx 


C   6,11, 
I  18,  19 


rerages. 

LLX1A3. 


27 

p*,22, 

X  23,  25 


21 


XE68KX. 

pitbton 

ittn  College 
it  Mount  n 

i 


villi! 
•n  . .. 
Uis  .. 


wages . 

«TUCKT. 


rore 

I« 

City 

illo 

/oui»vi!Ie.. 


eragee 

)HIO. 

nvillo . 
vill© . . . 
e 


18 


22 

88 

18,21 

86 

10 

87 

23 

fed 

18 

86 

21 

00 

ia 

69 

22,23 
22 


10,20,21 
23 


nville  .... 

aid 

•r 

illo 

dw......... 

h  Ifllaua  .  j 
,1<V I 

FairflVldl.'l 

I'T ! 

■villc I 

[hxaA  Inland 


21 
ID 

5 
18 

6 
19 
21 

5 

24 

2-1 

10,20 


»ro 


£  Grcea... 


i  Uuivcr'ty 


on 

nlmrs: 

ibiiru  Sem. 
jati ..  (il). 

(P). 

)ilill 


croget 


21 

4,19 

19,  24 

<  19.20 

\  21, 24 

20 

19,20,24 

19 

19 

19 

18 

24 

5,19 

23,24 

25 

19 


a 


Dtp. 
|   92 


I 


90 
86 

84 


90 


88 

93 


85 
91 


86 
81 
90 
85 
87 
92 
89 
83 
85 
86 
86 


80 
66 
84 

81 

89 
90 
94 

88 
91 

87 

88 
89 
90 
fw 
89 


Date. 


10 


29,30 
29 
29 


27 


28 
28 
27,  28 
23 
28 
28 
28 


4 

1 

2 
«>  • 

S  * 


2 
& 


3 


-Dep. 
56 


50 
50 

50 


48 


34 
43 
49 
42 
42 
41 
44 


28 
28 


27 

27,28 


23 

28 
o 

28 
28 
28 
28 
28 
27 
28 
23 


28 
27 
28 

28 

28 
28 
23 
28 
27 
28 
27 
30 
2-8 
28 
29 


40 
42 


49 
38 


4:i 

44 
47 

•->-» 

43 
36 
37 
38 

48 
41 
38 


39 
40 
36 

41 

37 

32 
45 
38 
44 
31 
42 
48 
43 
■46 
45* 


Dtg. 
75.4 


72.7 
73.3 

71.2 


«3 


A 


In. 
6.00 


4.76 
5.00 
2.48 


72.  9  !  4. 20 


66.5 

2.25 

67.6 

0.70 

71.2 

68.  9 

4.  75 

66.  1 

2.55 

69.  2 

1.30 

68.6 

1.30 

68.3 


66.0 
70.1 


2.11 

-  i  . 


3.62 
3.82 


62.  6 
67.2 
62.5 

64.1 

64.8 
65.2 
67.9 
65.2 
65.5 
62.9 
67.2 
76.6 
07.4 
69.3 
68.0 

65.5 


OCTOBER. 


Date. 


4.45 
1.99 
3.46 
3.82 


3.57 
1.75 
3.93 

3.63 

1.63 

3.68 
3.10 
3.32 
3.75 
2.02 
£27 
2.59 
2.81 
3.20 
2.50 

3.91 


& 


C3 

u 


b 
1 


8  3 

E 

•a    ' 


Deg. 

88 
81 


Date. 


a 

■  w 


a 
a 

r: 


oq 


32 
28 


|  01. 1 

..  57.  3 


11 


8 

1 
o 

8 
1 
1 
1 


83 

81 


31 


36 

31 


60.  T 
58.3 


5.14 


24 


27,28 
27 
27 

26 
27 


°7 


30 


22 

27 
27 
24 
24 
24 
24 


2,8 

76 

27 

17 

1 

82 

27 

2*3 

1 

27 

19 

1 

74 

27 

27 

1 

79 

27 

18 

v 

52.7 


50.5 
52.9 

5;  J.  8 

50.  1 

48.2 
52.  4 
50.4 


51.2 


46.8 
50.5 
46.  6 
4' I.  2 
47.1 


48.0 


2  ! 
2  i 
2  i 
1,2 

8 
8 


4.1  ~<> 

71   25,2;) 
r0   2 1,  2"> 

74  i25,2<'..-J7 

74 

80 


25 


".:> 


is 
24 


48.0 
44.6 

45.  1 
41.9 

41.9 

46.  3 


t 


1 

8 


74 
7! 

7.1 
68 
74 


1,8 

1,8 

1 

8 
1 
1 

8 


71 
69 

77 

78 
74 
lit 


1 

15 

1,8 

1, 2,  8 


7i) 
K) 
78 
72 
76 


25  | 
25,27  i 


°7 


29 

24 

.i  i 
..  i 

21 

21 


47.0 

44.  :»  I 

45.  0  ! 

■;>'.  «.i  i 

4i.3 ; 


27 


°7 


27 
25,  27 


19 

.1  »  •' 

20 

43.  1 

21 

41.3 

i<; 

44.  2 

t>.  > 

50.  4  , 

20 

4:?.  7  1 

20 

44.  7  ' 

27 


»..» 


27 


20 
26 
21 
20 
20 


45.  6  ! 
5i.  7 

45.  4  I 

4.-.  3  i 

45.  8  : 


• 
G 


In. 

3.6C 

3.75 


7.30 
4.62 


4.28 


3.  TO 
2.70 

*  •  •  •  • 

4.  60 
2.74 
2.60 
3.90 


3.39 


1.65 
1.62 


L79 
3.16 


2.11 


0.59 

6.09 
2.  IK) 
0.(30 
2.66 
l.bO 


1.  93 

2.  96 

1.  57 

2.  19 


2.31 

1.58 

2.  8J 
;{.  95 

3.  10 
1.  r9 
'^.00 


2.  :u 

2.  '.") 

1.  ftO 

2.  7.» 
2.63 


45.  6   $.  43 
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MICHIGAN. 

Monroe  City  . . 

Alpena 

State  Apr.  College 

Litchlie.ld 

Coidwater 

Old  Misnion 

Grand  Rapids — 

Northport 

Pleasouton 

Muskegon 

OUe; 


SEPTEMBER. 


Date. 


a  a 


:o 


Copper  Falls.. 
Ontonagon 


Average; 


20 
19 
19 
19 
18, 'JO 
19 

19 

19 
19 
19 

18 
19 

19 


80 
70 
89 

85 
«0 

90 

82 
84 

8vS 
V* 

78 

81 


IX  PI  ANA. 


Aurora 

Vovay  

Mount  Carmel 

Mun<-i« 

Spicelaud 

Laconia 

Columbia  City 
Kirigbtstmvu  . 
IndiuuMpoli*  . . 
Blooming  ton . . 
Near  La  Porto 

lionsseiaer 

Merom 

Kentland 


18,2."., 

19, 


New  Ilannony 
Harvevsburg . . 


20 
.24 
21 
24 
19 
18,20.23 
19 
.  19 
4 
19 
24 
19 
20 
19 
19 
23 
24 


19, 


S  IK 
i  20, 


Averages 


91 

88 

88 
HH 
HO 
HS 
87 
80 
81) 
84 
80 
90 
80 
86 

91 


ILLINOIS. 


Chicago 

Near  Chicago. .   . | 

Evanstou 

Marengo I 

Matto<iii :     18 

Louisville I    20 

G*'leonda •. . 

Bclvidero 

Sandwieh 

Ottawa 

Decatur 

Pana 

Winnebngo 

K^ehelb' 

AVyaiiet 

Tiskilwa 

Hennrpin 

Elmiia 


Peoria 


Springfield. .. 

Loanii 

Dubois 

South  Pass.., 
Galesburg  . . 
Manchester., 


19 
1*> 
24 
19 
19 
21 
9 
19 
18 


19,  23 
19 

19,  24 
19 

19,  24 


19 
19 
18,  24 
24 
13, 20,  23 
19 
33 


90 

HS 
83 
80 
80 
tW 

97 
HO 

88 


80 
81 

8,"» 


82 


88 
!*) 
88 
91 
8^ 
80 
90 


Date. 


octobeil 


i»  .-. 


-!_. 


Deg.    Dtrj.     In. 


58. « 

('•0.  l 
03.  3 
62.2 
61.  G 
04.2 


37     C4.  C 


2.07 
1.  f>4 
1.43 
2.03 
2.19 
3.60 


42     60. 3 


28 

28 


27  2> 


01.9  I  2.74 


I   r- 


04.  9  !  2.  r»o 


i  i:r 


0.  tfj 

6.64 
0.  98 


7  '  0.  07 


20 

41 

28 

42 

28 

40 

28,^9 

42 

27 

43 

2G 

39 

26,27 

30 

00.  7  |  0.  74 

00.  4 

t;o.  8  ;  i.  swi 

o;>.  8 
08.  r» 

01.  5 
00.2 


.  i 


2.  7.') 


1.00 
1.94 


Dato. 


Date. 


•a 


a 


j  Den. 

1  I     tio 


l 

i 
1 

8 


i  : 
< 

■  i 

8    I 


1,8 
1.8 

1 

I 

,s" 

1 

5 
< 

8 
1 

'.8 

8 


8    I 


.»,   < 


8   j 
1 

8   I 
7  i 


04 
74 


25,  27 


2>r-f.  I  D''i.  ' 

21  j  41.  9  , 

t>  43.  0  | 

!<  4!)  -  ' 

20  '  39.  :j 

18  41.0 


S 


U.90 
1.36 
L72 

2,@ 


(24,25     >  j 

77  !>2«,27     >    26  i  42.7 

(30       I  5        ! 

24     42. 7  ! 

20     39. 7  ! 


(I) 


24 

31 


i 


70 


31    , 

25  ! 


30 
19 


41.9 


c  no  >>4    '  > 

io  ■;.i-;;5n  i{  20 ,  41.8 


108 


2.61 


4L2  I  a» 


; 

: = 

1 

78 

,, 

20 

45.  5 

2.36 

1 

4  ( 

2*4 

21 

40.  .r)  !    2.91 

1 

74 

27 

10 

44.4 

ii« 

1 

-.:. 

J.*. 

17 

4:12 

L» 

1 

70 

"-« 

15 

4-19    

1 

•  *  i 

27 

IS 

40.0      2.K 

1 

« - 

2  J.  27 

1< 

4.\  1 

L3D 

1 

7<; 

2...  27 

10 

42.9 

1.75 

8 

74 

20 

20 

41.0 

1.09 

t 

73 

2.7,  27 

18 

43.o      141 

1,8 

74 

2.7 

17 

41.0,     1.70 

1 

75 

2,» 

1.1 

4i0  I    b.96 

1 

70 

2.1 

17 

44.1       L5j 

8 

v.. 

28 

15 

44.5!    i» 

1 

4* 

27 

2n 

4G.8  !    L3 

7,  8 

71 

24 

10 

43.  C 

210 
i.W 

44.3 

70 

•m 
70 

70 
80 
7'» 
70 
74 
A3 
80 
7.7 
74 
75 
78 
70 
4  r 
78 

4  4 

78 


2.7 
2T» 
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43 

10 

3 

2a  7 

4.15 

K>klield 

20 

GO 

20 

25 

* 

39. 6 

5.60 

27 

52 

8 

0 

32.5 

7.3Q 

37.0  1  3.78 

30.1 

5.75 
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Stations  in  States 
and  Territories. 

Moriches 

South  Hnrlf.-ril.. 
h-urtK.lwar.l.... 
Bmlw-n.. 

Jiv.MljMril.ir.H 

_._ 

Dfj. 

OS 

Dnla 

SB 

■j.-.,j; 
an 

31 
£3 

"a 

5 
91 

£ 

■E 
t 

an.  o 

■i-. :. 
'iio 

jj.ii 

i  . 

In. 

4. '.II 
O.KJ 

aoc 

4.  K 

■l.  !»j 

:,!  h 

3.10 

■2.70 

iU 

'i'iu 

Dale. 

Date. 
10.  in 

i 

1 

a     ;  i  il 

!     i 

"'is'i*^*!-';-- 

1,    J3G.:(i     U" 

iii'iiiiVTi-iilin!!' 

Cniwnoviu 

Ouiicln 

BcpniiviUo 

0»wcen   

SoriU  Voljioy. . . 

Si.w'.i-'k'Val'lrv".'. 
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p7 

io 

K 

43 

1 
S 

47 

45 

\ 
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i 

1 

=1 
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13 
11 

e 

V    [I 

25.  «'     I* 

;,;  " 
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-'!'  " 

■;.-. !'  ■   J  » 

i.  c      is 

ga|  t; 

1 

z 

B2. !» 

SO 

1 

5° 

M 

GO 
51 

:* 

io 

in 
i 

a 

Patcrsnn 

Xoirark 

<™linuu«it;,. 

Trenton 

[UoHnuute 

Unonwuiwn  .... 
S'i»iv  1..-1  m;:i. !(■■■.-: 
>wt  L'n.K*  Ii  d* 

lliuluaillklil 

Xewficld 

Biwnwicb 

3U.5 

sa3 

3, 09 

a.  w 

i'oi' 

a  « 

3:.  ii ;  1  s 
31 ; ' 

41  :l 

"  - 

!  '..I 

Nyets 

Uumlinuiii 

IJylnwy 

Milhitijitun 

i'l.iLrnU-li.hi:!.... 
jtllmililuwu  IM  i 

Do (T» 

Horsham 

I'Klu'lll   Ml:r:li.i;; 

WLiiL.|iiii] 

i 

1 

■I;. 

1 

■V.r- 

r-  ■ 
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t 

& 
8 

xovembeu. 

DECEMBER. 

Ions  in  States 
Territories. 

t 

a 

&   • 

£ 

t 

s 

""3 
© 

"© 

a 

• 

• 

u 

% 

i 

s 

u 

a 
2 

•3 
E 

• 

Date. 

-  ** 

53 

Date. 

~2 
S  3 

Date. 

c2 

|3 

Date. 

c 

—  o 

a 

Is 

g 

a 

mm 

H 

5 

a 



o  * 

a 

3 

5  • 

3 

3 

i. — Cont'd. 

Deq. 

2><7. 

Den. 

Zn. 

D*7- 

Deq. 

Deq. 

In. 

ling 

5 

CI 

25 

27 

40.2 

1.81 

22,28 

51 

10 

11 

36.3 

5.44 

crsvillo 

5 

60 

2G 

24 

38,2 

4.05 

56 

10 

8 

34.  5 

4.30 

t  Chester 

4 

CO 

25 

24 

37.3 

3.  85 

OO 

53 

7 

10 

33.9 

4.98 

iita 

4 
4 

66 
GO 

25 
1 

26 
•26 

40.5 
38.3 

3.  19 

CO 

31 

50 
55 

10 
10 

8 
10 

35.8 
36.9 

5.87 

nt  Joy 

r» 

CI 

8,22 

:jo 

40.3 

2.22 

1 

56 

7 

18 

37.2 

6.98 

slo 

4,5 
4 

6) 

58 

22, 25 
25 

26 
23 

38.7 
36.2 

2.70 
2.72 

31 
16,  31 

51 
47 

10 
7 

12 

18 

34.2 
33.  0 

8.  10 

itain  Dole  . . . 

8.  S3 

a 

4 

4 

66 

56 

25 

no 

10 
21 

35.  1 
35.  1 

2.00 
2.57 

12, 22 
16 

46 
44 

10 

o 

4 

29.7 
29.7 

4.  20 

sburg  

3.25 

ipian  Hills.. 

4 

66 

22,25 

4 

28.3 

3.27 

11 

4G 

•to 

4 

2 

26.1 

4.95 

4 

64 

25 

11 

33.5 

4.07 

11 

47 

10 

31.3 

4.47 

klin 

4 
4 

67 

69 

22 
25 

10 

10 

33.5 
34.7 

4.52 

2G 

49 

60 

9 

4 

10 

31.5 
33.2 

4.12 

lellsville 

'iisviilo 

4 

4 

68 
61 

25 
25 

20 
15 

39.  1 
34.3 

22 

27 

58 
5) 

36.8 
31.8 

Castle 

7 

11 

er 

J 

65 
69 

11,25 
25 

23 
16 

37.9 
36.  1 

4.20 
2.35 

11 
11 

52 
64 

7 

7 

16 

8 

36.0 
34.3 

4.80 

2.32 

36.8 

3.28 

3tJ.  1 

5.24 

ELAWAP.E. 

>rd 

4,53 

C2 

25 

23 

39.1 

3.50 

22 

62 

7 

1G 

33.0 

4.30 

ABTLAND. 

5 

62 

25 

24 

Ov5«   w 

4.20 

12,31 

56 

i 

12 

34.8 

6.00 

ipolis 

4, 5,  30 

60 

25 

42.8 

3.  51 

58 

7 

17 

40.2 

6.15 

5 

63 

24 

25 

•12.3 

2.51 

*>v> 

61 

9 

23 

47.2 

fiiek 

5 

6:2 

8 

29 

4f.6 

1.00 

1 

62 

10 

'£1 

38.7 

6.31 

>t  Mary's  . . . 

5 

5J 

25 

25 

37.3 

2.  93 

31 

50 

3 


19 

33.8 

7.49 

Averages 

40.  5 

3.  03 

38.9 

6.49 

'.  COLUMBIA. 

hlngton 

O,  \JJ 

58 

<"    8,12, 

I   29 

40.7 

1.68 

12 

58 

24 

38.7 

5.21 

\nncixiA. 

sontoTrn 

4 

61 

20 

27 

13.  4 

2.25 

1, 12, 22 

60 

4 

23 

43.4 

2.55 

17 

CI 

22 

27 

43.5 

1.  20 

12 

CI 

4 

V4 

42.5 

3.55 

Station 

I           17 

66 

12 

20 

42.1 

1.42 

22 

G.J 

10 

A.   1 

44.4 

4.53 

n's  (Jastlo  . .. 

1       5,17 

05 

12 

21 

43.  3 



CI 

4,  10 

••* 
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5 
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i 

G5 
GG 

■■I,  22,  ^ 
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1.81 
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1 

31 

cs 

57 

4 

5  3,  4,  7, 
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23 

39.8 
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na 
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63 
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1.80 

12 

53 

21 

16 

36.4 
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62 

10 
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1.  H) 

12 

64 

10 

»      18 
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G3 

,s 
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11 

56 
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1 

70 
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CO 
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1G 
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CI 
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21) 
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12 

58 

21 

27 

41.2 

...... 
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C^ 
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13 

35.  8 

3.  37 
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9,24 

10 

33.  3 

a70 

r  Wythe  vi  11.* 

;      a 

65 

•J5 
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36.  3 

!   1.  CO 

J  2 

53 

24 

13 

34.  0 

4.10 

40.  9 

|  1.74 

I    5.07 

1 

V. 

ST  VIRGINIA. 



1 

11 
27 

CO 
56 

21 

A.   1,    <«•' 

11 

24 

34.5 
37.2 

sUC.lI 

:           i 

1 

1 

1 

1 

51 

I 

14 

33 

10.  2 

2.  :',o 

1.30 

TH  CAIiOLUU. 
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X0YEU9SC 


Stations  in  St.iics 
flii<l  Tovritorios. 


Date. 


K.  Car*  a— Cent \1. 


Goldshoro  . 
Mt.  Olivo  . . 

Oxlbrsl  .... 
Clinpt-l  HiU 
Albomorle . 
IjtateBville . 
AalievUlo  •  • 
Do 


30 
30 


Avorages — 

ftOUTII  CAJiOUNA. 


Alton 

Oowdeysvillo 


Averages 

GEORGIA. 


Berne... 

PeufieUi 
Atlauta. 


Averages. 

ALABAMA. 


2' 


5 

5 
o 

mm 

o 


30 
3 


1G 
5 
4 


Ql*Mr» 

Corlowvilie 

Ai(»iiltoa    

Sit*  no  Springs 
hvhuh  

Fish  Ktver 

Mobile 


Averages 


FLORIDA. 

Port  Oranco.  . 
Jacksonville  . . 
Pilar  ka 

Oc*la 

Mauatce 

Chatta-huocheo . 


Averages 


TEXAS. 


4 
4 
4 

30 

30 

0 

•1 


1G 
1G,30 

16 
5,12, 
15,  10 

20 

28 


Oilnter. 
Palestine . 


15 
4,  15 

Houston 12,14,2! 

Blue  Branch 2,4 

Lavaca 

Aimtiu 

Clinton 


Averages 


LOUISIANA. 

Benton. » 


t 

a 
5 


Dtp. 
74 
04 


72 
72 
C4 
(M 
G4 


71 
67 


7G 
70 


Date. 


2G 

22 


20 

1 

8,22 

1,23 

1 


21 


21 

4W> 


70 
74 
64 

73 
77 
70 
73 


81 

7* 
82 

6G 

94 
7.) 


83 
H 

»•! 
Hi 
t2 
80 


82 


21 
20 
1,20 
20 
21 
21 
1,7 


21 
22 
21 

21 

22 
20 


17 

24 
1G,  17 
17,24 
17 
24 
17 


21,24 


t 

Pi 

a 


27 
24 


30 
18 
18 
24 
24 


30 
£7 


20 

30 
2G 


29 
32 
30 
30 
98 
3G 
33 


30 
34 
30 

32 

3* 
39 


31 
39 
38 

30 
42 
30 
42 


32 


Peg. 
47.4 
44.4 


SI.  4 
11.0 
38.3 
40.7 
41.4 


g  . 

.—    O 

§3 


tt 


7n. 

3.13 
2.00 


4.00 

noo 

2.30 


44.  0     3.  89 


47.4 
47.5 


47.5 


51.1 
48.  5 
4:>.  3 


48.3 


2.76 
3.85 


3.31 


a1,  x 


0.7,"5 
4.43 
G.  03 


3.74 


52.0 
48.1 
40.8 
50.  C 
53.0 


55.4 


4.19 
5.  93 
4.8:1 
5.10 
4.  30 
3.00 
3.  32 


51.  1      4.  37 


GO.  8 
58.5 
GO.  1 

08.0 

66.8 


Date. 


1  12  £^ 

2 

12,22 

1 

1,12 


22 


12 
1,12 


1 

1 

12 


13 

12 

11,14 

10,  13 

11,13 


21 


1.65 
2.00 


2  70 
1.80 


02.  4 


2.  05 


68.3 
G3.  5 
C5.2 
G4.G 
GO.  0 
G2.5 
66.  9 


63.9 


O    rn 


1.C0 
0.40 
1.  54 

0.  25 


1    °4 


oit.  i 


1 
1 
1 
o 

mm 

1 

1M 


DECEMBER. 


s 


.3 


09 
82 
C2 
75 
68 


7 

10 

4, 19,  31 

10 

9 

10 

9,10 


60 

60 


2 

p 

c 


Date. 


4,10 

31 

10 

10 

9 


9 
9 


67 
63 


76 
63 
«0 


67 
68 
53 
03 
00 


ro 


81 
78 
82 

89 

84 
74 


63 
71 
63 
72 
78 
72 
73 


19 
10 


19 
10 
19, 23, 31 


23 
23 
23 
23 
23 


23 


19 
19 
19 


19,31 
21 


29 
22 
23 
14 


t 


c  c 


C 
o 

3 


Dag. 
4  a.  3 
56. 5 
43.0 
43.  I 
41.1 


To. 
4.95 

2.30 
4.  SO 

7.W 


37.5 
37.2 


30 


23 
23 
23 

22 
22 
23 


45.2       Iff 


47.1 
43.0 


45.4 


44.4 


45.4 


58.3 
57.2 


a  io 

1.00 


53.7       a03 
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NOVEMBER. 


Stations  iu  Kt.itCH 
aatl  Territories. 


Date. 


MISSISSIPPI. 

Columbus 

Marion  C.  Q 

Paulding 

Grenada 

Kear  Bt  ookhaven. 
Natches 


Averages . 

ARKANSAS. 

Ilolena 


TSXNE88EI. 

Elizabeth  ton. . 


TuAcolum  College 
Lookout  Mouut'n. 

-Austin  

Clarksville 

Tmiton 

Hem  phis 

KLuoiville 


Averages . 
K£xrrucxv. 


Pino  Grove 

Danville.  

Slielby  #ity 

Louisville 

Near  Louisville. 


Averages 


OHIO. 

8tenl>enville. 
I'aiueavLlIe.. 
Gilr.ioro  ... 
MilutTHvjlle . 
Cleveland.  .. 
Woouter.  ... 


Gallipolis 

Kelley'ij  Island. .. 

ianduHkv   

North  Fairfield  .. 

Wenttrville 

.New  Holland 

North  Buj>h  Inland 

."Marion 

Ilillsboro   

Tolc.lo 

Bowling  Green. .. 

Kenton 

TJrbana 

Bethel    

Jackaonburg 

Alt.  Aiibuni  Insl 
CiuciiiUiiti.  ..(II) 
Di> (P). 


Colle-o  HU1. 


Avwagea 


4 

26 

5 

4 

4 

4,29 


29 


30 
o 

4,2a 

4 

4,26 

4 

4 


4 

■  4 
4 
4 


4 
3 
3 


3,4 
3 
4 
4 


3 
I 
4 
3 
3 
4 
3,4 
4 
3 
30 
4 
4 
4 


Cm 

5 
E3 


a 


^ 


i 

78 
76 
75 
72 


72 


7^ 


63 

72 
70 
73 
70 
7-2 
GO 


70 
71 

70 
70 
71 


59 


Date. 


20 
18 
11 
21 
1,25 
20,24 


Deq. 
29 
30 
34 

27 
38 
32 


20 


$  1,8,21 

\  2*!,  25 

8 

20 

23 

18 

7 

21 

1,23 


8 

8 

6,  15 

15 

11, 15 


8,11 


04 

70 


CO 
C7 
64 
67 


68 
00 
65 
70 
72 
69 
67 
CO 
68 
57 
71 
70 
70 


7,8 


24,25 
11 

S   2.  a, 

l  25.  28 
7,21 


25 
25 
11 


37 


92 

24 
20 

26 
28 
27 
26 
25 


18 
25 
22 
27 
21 


23 


14 
17 
17 

24 

26 
22 
18 
11) 


7 
It 

8 
2! 
24 

8 
11 
P,  15 
15 
28 
28 
15 
15,28 


23 

n 

20 
1G 
6 
19 
16 
22 
20 
26 
23 
26 
22 


2 


6 


Deg, 
49.5 
56.2 
55.  I 
51.6 
59. 2 
50.9 


53.8 


a  a 


In, 

5.65 
5.70 


5.15 
5.40 
6.04 


5.59 


50.0 


43.9 


30.1 
45.  5 

40.9 
42.  5 
40.7 


41.7 


37.3 


35. 1 
35.0 
35.9 

38. 3 

36.5 
36.4 
35.  0 
36.3 


36.5 
31.  1 
3«».  3 
34.8 
35.  5 
39,  5 
34.5 
36.0 
37.3 
30.2 
38.6 
4L0 
38.5 

36.7 


41.7 

2.73 

41.8 

1.50 

45.6 

43.7 

5.17 

42.7 

3.40 

47.0 

5.50 

46. 3 

4.84 

42.3 

3.  CO 

3.  73 

.i   -  ■ 


4.09 
2.  13 
3.20 
4.81 
5.95 


4.04 


2.71 


3.20 
3.  58 
2.87 

3,26 

3.55 
4.26 
4.52 
4. 22 


4. 

4. 

4. 
4. 
fl. 


87 
95 
13 
56 
45 
3.04 
4.21 
3.e8 
4.04 
3.  96 
3.30 
3.  16 
2.69 

3.91 


DECEMDER. 


Dato. 


**  « 
S 


Dfttt*. 


u 


4; 


^ 


14 
12 


10,11,31 
10,  12 
10,11 


13 


27 

13,26 
12 
11 
11 
7 
11 
27 


4 

4,31 

11,27 

11 

11 


11 

27 
11 
11 


4,27 

11,15,31 
11 
11 

•  31 
H 
31 
2C 
11 

15,  31 
31 
26 
26 
11 
86 
11 
15 

12,15 
11 


D*fJ- 
61 
76 


60 
70 
66 


63 


60 

52 
61 
62 

57 
62 
57 
62 


56 
55 
53 
57 
54 


54 
47 


53 
4.J 


3 


23 
15,  29 


23 
22 
23 


24 
24 


20 


24 


23 


24 
113 
23 
23,24 
24 
23 
9 


24 
21 

24 

20, 22 

23 


20 


16 

24 

19 
20 
23 
21 
20 
23 


18 
20 
19 
28 


3,21 
3,7 

**> 
4 

20 


15 
20 
16 
5 
19 


52 

42 
47 

48 
50 
62 
45 
<!  8 

r>:» 

45 
48 
54 
49 
52 
47 
52 
52 
51 
48 


3, 


3. 


9,24 

3 

20 

3 

20 

,18 

3 

3 

3 

3 

3 

23 

3 

21 

3 


3,20, 
3, 
20, 


24 

24 

24 

3 


18 

19 
18 
lii 
19 
20 
17 
12 
19 
13 
IU 
19 
15 
18 
19 

O.) 

20 
26 
19 


* 


a  uu 


Deg. 

43.  7 
49.8 


44.6 
50.5 
47.7 


47.3 


417 


37.7 

37.5 
40.7 

3a  a 

37.5 
41.4 
39.6 
39.3 


39.  I 


36.0 
39.8 
37.2 
39.  7 
36.1 


37.8 


35.7 
31.9 
34.0 
32.1 
32.  4 


35.  9 

32. 3 
33.0 
32.  5 
33.9 
3*.  4 

31.  5 
31.1 

32.  0 
31.4 
32.  4 

;>••<.  0 

31.5 
43.  6 
33.3 
34.  7 
34.6 
38.6 
32,7 

31.1 


In. 

5.73 

5.0) 


7.40 
6.50 
8.54 


7.Q7 


3.60 
3.40 


8.94 
4.14 
5.30 
4.68 
130 


119 


3.85 
3.18 
3.28 
1.63 

2.88 


2.96 


3.32 
3.33 
6.10 


3.08 


2.81 

1.99 
2.46 
3.  09 
3.06 
5.11 
2.  4-2 
60 
93 
46 
05 
63 
12 
50 
3.81 
3.70 
2.46 
3.50 
5.03 

3.38 


... 


o 

3. 
3. 

2. 
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Stations  in  States 
and  Territories. 


NOVEMBER. 


DDCXMDER. 


MICHIGAN. 

Monroe  City 

Adrian 

Alpena 

State  Ajs'1  Colle^i: 

Litchlield 

Cold  water      

Grand  ILnpida... 

>i"ort  hport 

Pleasauton 


Muskegon 


Otsejro 

Copper  Full*. 
Ontonagon  . .. 
Homestead. .. 


Averages. 


INDIANA. 


Averages . 


Pana. 


Winuebajro 

Kocbeile 

Wy  anet 

Tiskihva 

Hennepin . . 

Peoria    

Springfield. 

Dubois  

"Waterloo  .. 
Galeaburg  . 
Manchester 


Date. 


Aurora 

Vevay 

Mount  Carmel  . 

Muncio 

Spiceland 

Lacouia 

Columbia  City  . 
Knit;htstowu  . .. 

Indianapolis 

Bloom  iugtoa 

La  Porte 

*  Ken8sclaer 

Lafayette 

Mcrom 

Kentland 

New  Harmony. . 
llarveysburg  \ . . 


ILLINOIS. 

Chicago 

In  oar  Chicago 

EvanBtou 

Marengo 

MattoJu ; 

Aui'ora ' 

Louisville  ' 

Goleonda t 

TJolvidiTe ! 

Sandwich 

Ottawa 

Decatur ! 


3 

3 
4 

3 
:i 
3 
3 
3 

3 

3 

5 
3 
3 


ct 


5 


Dccj. 

gh 

69 

58 

71 

65 

06 

69 

58 

G9 

GO 

68 
GO 


Date. 


I 
4 

3,4 
3 
3 
■1 
3 
3 
2,4 
3,4 
3 
3 


72 


24 
23 

« 

24 
21 
24 
21 
i 
24 

21 

°"» 

21,  23 

24 


15 

71   |  15 

G«    8,21,23 


CG 
G4 
73 
65 
GG 
GO 
62 
GG 
G5 


4 

o 

3 


3 
3 
3 
3 


GG 
GH 
G7 
GG 


15,  24 
15 

15,  18 
24 
28 

15,  28 
16 
28 
14.25,28 


7,14 

IF,  20 

7.14 

7, 15, 28 


2,  4 
3 

•> 

.. 

•  > 
o 


G3 
02 
59 
Gl 
72 


70 
tis 
65 
G3 
69 


20 
2H 
21 
21 
7,14 


s 

4> 


a 

B 


J>7. 

10 
0 

20 

4 

0 

G 

17 
no 

WW 

17 

20 

30 
13 
lo 


£ 


rt 


4> 


J>7- 
38.2 
30.8 
33.  5 
32.1 

:H.  4 

32.8 
3.3.  8 
33.1 
30.  G 

38.8 

40.3 
27.2 
32.8 


10 

21 
$4 
17 

18 
25 
1G 

18 
18 
2.7 
12 
20 


24 
20 
27 
20 


25 
1G 
18 
G 
24 


.» 

Gl 

3 

»k"» 

o 

G.H   i 

;,  3 

58   . 

G7 

•> 

63 

•i 

Gii 

3 

72 

•  > 

(ill 

1 

Gl 

GO 

V.  14 

19 

23 

24, 28 

20 

20 

<  7,14, 

)  1^.20 

24 

21 

23 

21,24 

20 

21 

21 

15,20 

20 

24 

20 


20 
19 

O 

8 
18 
18 

22 

4 

(i 

5 

14 

12 

14 

18 
do 

MM 

25 
10 
17 


33.5 


38.5 
39.  G 
3G.  0 
35. 2 
35.8 
40.2 
37.9 
35.5 
35.  4 
37.4 
34.0 
33.7 


s 


Jn. 
1.90 
8.20 
1.20 
1.93 
3.  G3 
3.53 

3.50 
5.  75 

3.45 


7J 


32.  5 
35.2 
40.4 
37.4 


3.58 


4.04 
4.74 

4.  02 
3.90 
2.G5 

5.  09 
1.88 
G.  81 
4.G6 
4.G4 
4.05 
5.20 


4.97 
5.05 
4.08 
a  70 


36.9 


4.40 


3G.5 
32.0 
83.7 
30.0 
38.5 


O  JO 


39.  2 
43.  G 
29.7 
29.  G 
35. 1 
35.2 

30.8 

29.3 
31.4 

33.9 

34.  5 

35.  0 
35.  G 
37.  I 
39.3 
42.3 
33.0 
3*?.  8 


4.  49 
2.  39 
4. 1G 


G.  80 
1.10 
2.50 
3.  lrt 
1.88 
4.95 

1.55 

2.7G 

3.88 


3.13 


4.  GO 
4.30 
2.80 
2.89 


Dat*. 


30 
11 
11 

2:i 
20 
26 


11 
25 

9,10,20 

C10.  11. 

<  26, 27. 

(   29 


9 

9 

10 

10 


11 
11 
11 
10,  2G 
11 
11 
11 
11 
11 


11 

11 

14,  15 

11 


11 
11 


10, 15 

10,11 

10 

11 

:$o 
n 

11,29 

14 

10,  2G 

10,11 

10 

29 

29 

10 
10 
10, 26 
II 
10 
10 
II 

:to 


Derj. 

4i 
40 

:h 

45 
43 
47 
43 
42 
39 


} 


46 

51 
35 
42 
41 


53 
51 
47 
50 

48 
55 
51 

48 
49 


47 
45 
46 
50 


54 

50 


•16 
42 
45 
48 
49 
43 
50 
02 
42 
46 
50 
48 

48 

41 
15 

48 
48 
50 
48 
50 
54 


Date. 


2.1 

3 

24 

3 

3 

3.H 

24 

24 

23 

20.21 

26 
23 
24 
24 


5        r 


C. 

5 


•a    • 


2     i 


Thri. 

J*m 

1G 

3L1 

r. 

25.8 

1G 

29.2 

0 

28.2 

G 

27.7 

10 

27.7 

LS 

28.6 

15 

27. 7 

11 

25.  G 

24 

24 

20, 22, 23 

3 

3 

24 

3, 23 

3 

3,24 


20 

23 

3,20 

20 


2  i  28.0 


5  I  26.1 
10  30.  C 
10     32.3 


20,23 
20 


:io 

29 


49 
52 


20 

3,  20 

20 

20,23 
20 
20 
20 
23 
23 

20,23 
2:1 
*-3 
20 

20 
20 
29 

20 
20 

so.  si 

20 
2B 


18 
G 


35,0 
3L7 


10 
8 
8 
1 
8 
3 
8 

10 

-  3 

o 

9 

g 


3 
0 

1 

4 
5 
4 
5 
4 


30.6 
26.9 

sn.9  i 

24.3 

32.5 

25.1 

34.8 

3A1  I 

2tl 

26.1 

31.4 

29.  9 

30.6 

23.3 
26. 9 

28.0 
29.3 
29.0 

so.  5 

29.9 
32.0 


19 


0 
12 


Jr. 

2.00 

4.44 

ill 
ill 
iTO 
12 

3.16 


i« 
235 
4.W 
2.55 


iW 


32. 1  i    2.79 


iW 


if* 
1(0 

a  3i 

1U 

a* 
ir. 
in 
ai: 
i.w 
a  t5 

iW 
is* 

a;f 
±0 
iii 


32.8 
30.7 
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ib7 


METEOROLOGY   OF    186% 
Meteorology  0/  1  BOO— Continued. 


KOVDIKR. 

DECEVBEB. 

p 

f1 

rf 

•g 

f. 

fi  " 

1 

I 

Daw. 

=  3 

§ 

if 

12 

ii 

1 

1 

1 

a 

1 

• 

i 

5 

1 

1 

at 

Pt»- 

10,54 

J-"/!- 

•■HI 

n 

.!■"', 

IW 

TCartnw 

5 

wt 

ai 

10 

■'■'' 

"4 

i».  1 

MTOCOXBN. 

._ 

__u 

" — 

179 

n 

rli 

"]'% 

'* 

W, ', 

■.V.Vi" 

*S 

*! 

W 

Zi'i 

"i'--! 

B.iy1lf1d 

! 

,(Il, ITi 

-— _  l--.^ 

-"^-•-^= 

ItovcrRir 

s 

M 

w 

« 

■jo-  s 

0.SI 

ill '   iii 

S3 

—10 

M..r. 

o.no 

J 

n 

« 

;!■:!, 

;;■  ■■;■ 

'"  1   " 

Si 

"  1!! 

•*!.■-. 

0.  B3 

J?.:; 

33.9 

ij 

in 

» 

=  « 

ai-ii 

i! 

*i 

n 

3. 

Ml 

While  Earth 

9.93 

IOW1. 

=  

| 

s 

19 

9 

.1  10 

.-!? 

T, 

a-s; 

-1° 

si 

lownCkv 

IliJcppidtucB... 

N'r  Inilopaiiilencn 

ii       " 

•i< 

~i! 

■'■.!  i 

30  6 

I 

In 

-I 

£ 

Ml 

i.M 

iu         0' 

Si 

low.  Fill. 

f, 

S? 

Si 

ii 

«■  < 

»UJ 

;-! 

« 

•it! 

-; 

;.■  i 

ft  « 

J 

?• 

i! 

* 

j! 

r 

•i! 

; 

T,  ' 

VcMBuioa 

1 

" 

"' 

jy  T  .  u  H 

30 

it 

a 

-11 

5E.J 

■i.'l 

■" 

- 

©86 


AGRICULTURAL   REPORT. 


Meteorology  <tf  16G9— Continued. 


"  '>  -■ 


Stations  in  States 
and  Territories. 


NOVEMBER. 


DECZMBBB- 


Date. 


MISSOURI. 


fit  Loois \ 

Allentou 

Hematite  ...*. 

fcolla 

Jefferson  City. 

Hermitage 

Bolivar 

Harrison  viUo  . 
St.  Joseph  .... 
Orcgou 


Averages 


KANSAS. 


1,8 

2 

2,4 
1 
1 

M 
l 

4 
1 


At«h1*on 

Leavenworth  .. 

OlHthe 

frtoln  ...» 

Baxter  Springs., 

Lawrence 

Bolton 

Neosho  Falls... 

Le  Roy 

Btate  Agr.  College 
Council  Grove... 
CruwibrdsviUe. . . 


3 
9 
1 

o 


a. 
S 

8 


3 

8 


Den. 
06 
74 

77 
70 

r* 

74 

r.s 

OS 
02 
G4 


Bate. 


Dca. 

00 

23 

7,20 

20 

7 

18 

7,21 

21 

21 

ai 

24 

16 

19,20 

23 

21,24 

22 

21 

18 

21 

14 

68 
68 
69 
75 


2 

72 

1 

70 

3 

6G 

1 

70 

4 

64 

3 

C5 

3 

71 

1 

72 

Averages. 

NEBRASKA. 


0rnaha  Mission. 

Elktioru 

I>e  Soto 

JFuntJinolle 

tlellovxte 

Nebraska  City.. 


Averages . 

UTAB  tKB. 


fca1t  Lake  City.. 
Ooalville 


3 


1 

1,3 

1 

2,4,5 


70 
62 
59 
62 

60 


21 
21 
21 
21 
21 
DO 
30 
21 
22 
19,30 
21 
20 


Averages . . 

CALIFORNIA. 

*ifonteroy 

Clik-o 

Vacavillo 


3 
6 


65 
65 


30 
30 
30 
30 
13,30 
30 


2 
27 


Watsom-ille 
Cabto 


Averages 

Montana  tkr. 
Deer  Lodgo  City. 

WASHINGTON  TER. 

Port  Angers 

Walla- Walla 


Avorages 


C 

5,0 

4 

4,19 


1  *> 

1,  « 

19 


77 
76 

78 

64 


6S 


59 
62 


20, 27, 30 
30 
30 

27 


15 


IT 

27 
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P. 
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So 

j 
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Page. 

Abortion 38 

Acarus  of  sheep  scab 386 

remedies  for 387 

symptoms  of 387 

Acclimation  in  Australia C30 

Action  of  atmospheric  pressuro  upon  vegetables 108 

dew  upon  vegetables  128 

electricity  upon  the  germination  and  growth  of  plants 152 

gravity  upon  vegetables 106 

fight  iu  the  production  of  cblorophyl  and  amidoii 148 

light  on  the  germination  and  growth  of  plants 134 

mist  UJKM1  vegetables    132 

nocturnal  cooling  and  diurnal  heating  of  cultivated  soils 122 

*          solar  radiation  upon  vegetables 118 

Adulteration  of  feed -stuffs  and  of  manures 77 

A  few  facts  in  sheop-husbandry 378 

Aging  wino 08 

Agricultural  capabilities  of  the  Territories 601 

colleges 452 

congress  in  Paris 626 

distilleries - 340 

education  in  Gejmany 450 

exports 54 

fact*  of  the  year 428 

implements, direction  of  improvements  in 318 

in  South  Carolina 530 

manufacture  of,  in  Wisconsin 538 

meteorology 97 

museum  in*  Iowa 544 

patents  of  the  year 315 

qualitative  anu  quantitative  chemical  analysis 509 

societies,  county  and  district,  in  Iowa 544 

Agriculture  at  the  base  of  the  Rocky  Mountains 94 

Bou^jern 8 

Alabama,  crops  of. 27 

mineral  fertilizers  of 550 

Alcohol  from  beet  root 339 

Alsike  clover  in  Maine 518 

American  Agricultural  Annual 499 

cat  tie  farm 433 

dairy  factory  system ^^. 355 

dairying • 352 

Farm  Book 495 

hay,  interior  condition  of 442 

Horticultural  Annual 499 

Institute  Farmers'  Club 416 

Merino 378 

steam  plow 305 

sumac 230 

summer  pearmain 185 

Analyses  of  Alabama  limestones 552 

Arkansas  limestones  and  tufa , 560 

fertilizers 428 

fnano 74 

llinuis  limestones 578 

Indiana  limestones  and  marl 571 

Iowa  limestones 580 

Kentucky  limestones  and  marls 5G6 

marls  72 

Michigan  limestones  and  brines 574 

mineral  and  well  water 74 

Minnesota  limestones 583 

Mississippi  marls  and  limestones 555 

Missouri  limestones 5C2 

Ohio  limestones,  marls,  and  gypsum 569 

sea  weeds 73 

soils 71 

sumac 65, 230 

sweet  potato 75 

Tennessee  marls 564 

44 
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Analyses  of  Vinoland  soil 411 

■white  niter  earth 559 

•wine St 

Wisconsin  limestones .* 588 

Angora  coat 504 

Annual  report 14 

Antisell,  1  homaa,  Chemist,  report  of G5 

Apple  crop  of  Ohio 534 

product  of  Indiana 541 

tree,  an  astonishing 417 

trees,  neglected  ...\ 417 

Apples IS4 

fall 1S5 

for  t he  Southern  States 184 

in  Western  New  York 445 

summer 184 

winter 1S7 

Arboretum 91 

Arizona,  agricultural  capabilities  of . .  60 

Arkansas,  crops  of 28 

mineral  fertilizers  of 558 

Valley,  the  upper 93 

Arnnntka  wheat,  tests  of  the 249 

Aromatic  Carolina 164 

Artichoke 638 

Ashes  of  bituminous  coal,  experiments  with 296 

for  pasture  lands 598 

Aunt  Poggte W4 

Average  value  of  farm  products  per  aero 36 

yield  of  farm  products  per  aero .35 

Ayrshire  stock  in  Massachusetts 524 

B. 

Banana  trcos,  Cher  of  the 991 

Barberry  bush  for  hedging 421 

Barley  and  outs,  experiments  with 255 

crop  of  leC'J 24,33 

culture  in  Iowa 549 

Probst ier.  tests  of 255, 251 

Saxonian,  teats  of 255, 256 

Boe-hlvea,  improvements  in 331 

Boet,  preparation  of  the  soil  for 351 

Beet-root  culture,  area  devoted  to,  in  France 341 

experiments  in  removing  leaves 337 

in  England 334, 337 

Franco  336 

profits  of,  in  France 341 

salt  as  a  manure  for 1 33f 

seed 351 

soils  for 337,350 

sugar,  continental  factories  and  farms 348 

manufacture,  improvements  in 341 

in  Europe 334 

KiiHHia 344 

Sweden 344 

production  in  Europe 345 

the  Uq|pdState8 349 

Beet,  sugar,  time  for  sowing  seodof. 339 

varieties  of 345 

Belts  or  marginal  plantations 170 

Ben  Davis 196 

Binding  machines,  improvements  in 327 

Black  leg 38 

Blight  in  pear  orchards 204 

Bones,  manure  from 634 

Bon  urn 186 

Books  of  the  year 487 

Bornu 'a  Winter '. 1ST 

Botanical  collection •  15 

collection,  addition  to  the 52 

general  character  of  the 91 

•      of  Dr.  Edward  Palmer » 

explorations 16,53 

Botanist,  explorations  by  the & 

report  of 9i 

Brie  cheese 631 

Broaduax IS* 

Bromalia  karatas,  fiber  of  the 2* 

pinguin,  fiber  of  the 2* 

Buckingham lj* 

Buckwheat  crop  of  18G9 ^^S 

Bnil«fing  site,  selectiou  of 1® 

Buildings  turn  grounds,  choosing  a  location  for 1® 

Burridge's  steam  plow 309.312 

Butter  -making 32j 

comparative  profits  of ** 


INDEX.  691 

Pago. 

Batter,  Michigan .' „ 362 

Now  York  factory - 360 

Philadelphia 360, 422 

the  packing  of 357,366 

the  working  of - 367 

western — .• 3G7 

whey 363 

winter 366 

Vermont 361 

Byttneriaccuus  weed,  the  fiber  of  tho — 866 

C. 

Cabbage  and  turnip  feeding 441 

California,  crops  or - 31 

fruit  shipments  from 445 

tea  culture  Li ,.  236 

Camack's  Sweet 187 

Canadian  reciprocity 7 

Cane  sugar  production 56 

Canning  sweet  corn 451 

Capital  in  farming,  advantage  of 435 

Capron,  Horace,  Commissioner  of  Agriculture,  report  of 5 

Carriage  turns  and  entrance  gates 175 

Castor  bean  in  California 450 

Cattlo,  diseases  of 38 

farm,  an  American 433 
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